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PREFACE

This volume of the annual hydrologic data report of Wisconsin is one of a series of
annual reports that document hydrologic data gathered from the U.S. Geological Survey's
surface- and ground-water data-collection networks in each State, Puerto Rico, and the
Trust Territories. These records of streamflow, ground-water levels, and water quality
provide the hydrologic information needed by State, local, and Federal agencies, and the
private sector for developing and managing'our Nation's land and water resources.

This report is the culmination of a concerted effort by dedicated personnel of the U.S.
Geological Survey who collected, compiled, analyzed, verified, and organized the data,
and who typed, edited, and assembled the report. The authors had primary responsibility
for assuring that the information contained herein is accurate, complete, and adheres to
Geological Survey policy and established guidelines. Most of the data were collected,
computed and processed from area field offices. Technicians-in-charge of the field offices
are:

Jack T. Freshwaters, Rice Lake, northwest
James W. George, Merrill, northeast

Josef Habale, Madison, southwest

Fredren E. Warner, Wales, subdistrict office

The data were collected, computed, and processed by the following personnel:

G. J. Allord S. J. Field J. A. Kammer R. W. Purvis
R. H. Biller G. W. Gill K. R. Koenig W. J. Rose

R. B. Bodoh G. L. Goddard S. A. March P. A. Stark

P. F. Boetcher J. J. Hanig R. D. McFarlane T. A. Wittwer
D. H. Conger H. L. Hanson D. L. Olson J. K. Zahn

M. D. Duerk K. J. Hedmark T. J. Popowski

This report was prepared in cooperation with the state of Wisconsin and with other
agencies under the general supervision of Warren A. Gebert, Hydrologic Systems and Data
Section Chief; Thomas G. Ross, Subdistrict Office Chief; and Vernon W. Norman, District
Chief, Wisconsin.
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WATER RESOURCES DATA FOR WISCONSIN, 1982

INTRODUCTION

Wisconsin water-resources data for the 1982 water year include records
of streamflow at gaging stations, partial-record stations, and miscellaneous
sites; chemical, physical, and biological characteristics of surface and
ground water; and water levels in observation wells. Records from several
stations in bordering states also are included. Data collection is part of
the National Water Data System operated in Wisconsin by the U.S. Geological
Survey and cooperating State and Federal agencies.

Records of stream discharges and of water levels in lakes and reservoirs
were published annually through 1960 and then for the S5-year periods 1961-65
and 1966-70 in the series "Surface-Water Supply of the United States”.
Chemical-quality, water-temperature, and suspended-sediment data were pub-
lished annually, from 1941 to 1970, in the series "Quality of Surface
Waters of the United States”. Records of ground-water levels were pub-
lished annually from 1935 to 1974, in the series "Ground-Water Levels in
the United States”.

With the 1961 water year, the Survey began releasing preliminary
streamflow data on a State-by-State basis, preliminary water—quality data
from the 1964 water year on, and preliminary ground-water data since the
1971 water year. Final data then were published in the series mentioned
above. Beginning with the 1975 water year, streamflow, water-quality, and
ground-water data for each State were published in a single yearly report
and are for sale, in paper copy or in microfiche, by the National Technical
Information Service, U.S. Department of Commerce, Springfield, VA 22161.

COOPERATION

The U.S. Geological Survey and the State of Wisconsin have worked under
cooperative agreements since 1913 collecting streamflow data, since 1955
collecting water-quality data, and since 1964 recording ground-water levels,

Agencies that worked cooperatively with the Survey during this year collecting
data are:

Wisconsin Department of Natural Resources, C. D. Besadny, secretary.

Wisconsin Department of Transportation, Owen Ayres, secretary,
and S. W. Woods, chief bridge engineer.

The University of Wisconsin-Extension, Geological and Natural
History Survey, M. E. Ostrom, state geologist and director.

Dane County Department of Public Works, Kenneth J. Koscik,
director.

Dane County Regional Planning Commission, Charles Montemayor,
executive director.



Southeastern Wisconsin Regional Planning Commission, K. W. Bauer,
executive director.

City of Middletoun, Dan Ramsey, mayor.
City of Madison, A. E. Milke, city engineer.

Madison Metropolitan Sewerage District, James L. Nemke, chief
engineer and director.

Madison Water Utility, Gary Graham, manager.
Town of Schleswig, Dennis Robichaud, chairman.

Sokaogon Chippewa Community, Arlyn Ackley, chairman.

Menominee Indian Tribe of Wisconsin, Lucille B. Chapman,
chairperson.

Lac Courte Oreilles Governing Board, Gordon Thayer, president.

Funding for the collection of streamflow and/or water-quality data was
provided by the Corps of Engineers, U.S. Army, the National Park Service,
and the Bureau of Indian Affairs.

The following organizations aided in collecting streamflow records:

Wisconsin Valley Improvement Co., Lake Superior District Power Co.,
Wisconsin-Michigan Power Co., Wisconsin Public Service Corp., Northern
States Power Co., Dairyland Power Cooperative, Wisconsin Power and Light
Co., Nekoosa Papers Inc., Wisconsin Electric Power Co., Wisconsin River
Power Co., and Milwaukee County Park Commission.

Organizations that supplied data are acknowledged in station descriptions.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic Bench-Mark Program provides data for river basins where
hydrologic conditions are relatively unaffected by man's activities and
will remain unaffected within the foreseeable future.

National Stream—Quality Accounting Network was designed by the U.S.
Geological Survey to meet information needs of agencies or groups involved
in national or regional water-quality planning and management. Both account-
ing and broad monitoring aspects have been incorporated in the network
design. The network is divided according to the river-basin accounting
units designated by the Office of Water Data Coordination in consultation
with the Water Resources Council. Primary objectives of the network are:
(1) to assess the areal variability of water—quality conditions nationwide
on an annual basis; and (2) to assess long-term changes in stream quality.




Radiochemical surveillance network of water—quality stations, repre-
senting major drainage basins in the conterminous United States, where
samples are collected regularly for radioisotope analysis.

DOWNSTREAM ORDER AND STATION NUMBER

Hydrologic-station records are listed in Survey reports in downstream
direction along streams. Each gaging, partial-record, and surface-water
quality station is identified by an 8-digit number. Records in this report
are in Part 4 (St. Lawrence River basin) and Part 5 (Upper Mississippi
River basin).

NUMBERING SYSTEM FOR GROUND-WATER DATA SITES

The unique ground-water data-site number, based on latitude and longi-
tude, indicates the geographic location of a well. Each site also is
identified by a local number based on the cadastral-survey system of the
U.S. Government. The number consists of an abbreviation of the county name,
the township, range, and section, and a four-digit number assigned to the
well,

EXPLANATION OF SURFACE-WATER RECORDS
COLLECTION AND COMPUTATION OF DATA

The basic data collected at gaging stations include stage and discharge
measurements of streams, surface~area and stage, measurements of lakes. 1In
addition, factors affecting stage-discharge relationships, weather records,
and other information supplement the basic data used to determine daily
flow. Records of stage are obtained by reading a non-recording gage, from a
continuous graph, or from a tape punched at selected intervals on a water-
stage recorder. Measurements of discharge are made with a current meter
using methods described in standard textbooks, in Water—-Supply Papers 888
and 2175, and in Techniques of Water Resources Investigations of the United
States Geological Survey, book 3, chapter A6.

Rating tables of the discharge for any stage are prepared from stage-—
discharge relationship curves. Extended rating curves, based on step-
backwater techniques, velocity-area studies, logarithmic plotting, and
indirect measurements of peak discharge are used to estimate discharges
greater than those measured. Daily mean discharges are computed from gage
heights and rating tables, and the monthly and yearly means are computed
using the dailly figures. If the stage—discharge relationship varies due to
changes in the control, such as aquatic growth, debris, or scour and fill,
daily mean discharge is computed by a shifting-control method in which
correction factors, based on individual discharge measurements and notes by
observers, are used when the gage heights are applied to the rating tables.



At stream—-gaging stations where backwater from lakes or reservoirs,
tributary streams, or other sources affects the stage-discharge relation-
ship, the slope method is used to compute discharge. At stations where the
stage~discharge relationship is affected by rapid changes in stage, the rate
of change is used in computing discharge. When ice conditions at stream—
gaging stations affect the stage-discharge relationship, gage-height records,
winter discharge measurements, temperature and precipitation data, and com-
parable records of discharge for nearby stations are used to compute dis-
charge. At gaging stations where gage-height records are faulty or non-
existent for some periods, the daily discharges are estimated based on the
recorded range in stage, prior and subsequent records, discharge measure-
ments, weather records, and comparison with records for nearby stationms.

Included in this report are descriptions of the stations and tabula-
tions of data. A table showing daily, monthly, and yearly discharges is
given for each gaging station on a stream or canal. A table showing the
monthly summary table of stage is given for gaging stations on lakes.
Records are for a water year, which begins October 1 and ends September 30.

The description of the gaging station includes the location, drainage
area, period of record, revisions in previously published records, the type
and history of gages, general remarks, average discharge, and extremes of
discharge or contents. River mileage is determined by the Corps of Engineers
or other agencies. Previously published records for current stations are
noted under "PERIOD OF RECORD". Previously published revisions of stream-
flow records found in error on the basis of subsequent data are noted under
"REVISED RECORDS"”. Listed therein are all the reports in which revisions
have been published, together with the water years for which figures are
revised. Revisions involving only the instantaneous maximum and minimum,
and supplementary peak discharges are indicated by "(M)", "(m)", or "(P)",
respectively. If the drainage area has been revised, the report in which
the revised figure was first published is given. ‘

The type of gage currently in use; the datum of the present gage
referred to National Geodetic Vertical Datum of 1929; and a history of the

types, locations, and datums of previous gages used during the period of
record are given under "GAGE."

Information pertaining to the accuracy of discharge records and to con-
ditions that affect the natural flow at the gaging station is given under
"REMARKS".

The average discharge for the period of record is given under “AVERAGE
DISCHARGE", For stations having fewer than 5 complete years of record or
where water development during the period of record has altered the signifi-
cance of the figure, average discharge is not given. Under "EXTREMES" are
listed the extremes of discharge for the period of record, discharge
information available outside the period of record, and discharge data for
the current year. Unless otherwise qualified, maximum discharge 1is the
instantaneous maximum corresponding to the stage recorded by a water-stage
recorder, a crest-stage gage, or a nonrecording gage read at the time of the
crest., If the maximum gage height did not occur on the same day as the



maximum discharge, it is listed separately. Similarly, the minimum dis-
charge is the instantaneous minimum corresponding to the minimum recorded
stage. Independent peak discharges above a selected base, including the
annual maximum, together with the time of occurrence and corresponding gage
heights are listed with "EXTREMES FOR THE CURRENT YEAR" for some statioms.
The base discharge is selected so as to present about three peaks a year.
Peak discharges are not published for canals, ditches, drains, or for any
stream subject to substantial control by man. Minimum discharges for these
stations appear in a separate paragraph following the table of peaks.
Skeleton rating tables are published for stations where they serve a useful
purpose immediately following "EXTREMES™.

The daily table for stream-gaging stations gives the daily mean dis-
charges and monthly and yearly summaries. In the monthly summary "TOTAL" is

the sum of the dailg figures; "MEAN" is the average monthly flow in cubic
feet per second (ft?/s). "MAX" and "MIN" are the maximum and minimum daily
discharges, respectively, for the month. The monthly discharge also is
expressed in cubic feet per second per square mile ("CFSM"), in inches
("IN"), and in acre-feet ("AC-FT"). CFSM and IN are omitted if there is
extensive regulation or diversion, if the drainage area encompasses large
noncontributing areas, or if average annual precipitation for the drainage
basin is usually less than 20 inches. The annual summary shows appropriate
daily discharges for the calendar and water years.

Footnotes to the daily-discharge table indicate periods for which
discharge is computed or estimated by special methods because of the absence
of gage-height records, backwater from various sources, or other unusual
conditions; periods of no gage-height record if the period is continuous for
a month or more or if the maximum annual discharge occurs during that time.
Periods of backwater from sources other than ice are indicated only if they
last for a month or more, thus affecting the accuracy of the discharge
records.

The data presented for most gaging stations on lakes include a descrip-
tion of the station and a monthly summary table of stage.

Data collected at crest-stage partial-record stations are given in a

table of annual maximum stages and discharges. Occasionally, a short series
of discharge measurements are made to investigate seepage gains or losses
along a reach of stream or to determine the low-flow characteristics of an
area. Miscellaneous measurements follow the tables for partial-record
stations.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

Accurate streamflow data depend primarily on the stability of the
stage~discharge relation or the frequency of discharge measurements, where
the control is unstable; and the accuracy of discharge measurements, obser-
vations of stage, and interpretation of records.



The accuracy of the records is given under "REMARKS". “Excellent”
means that about 95 percent of the daily discharges are accurate within 5
percent; those accurate within 10 percent are termed "good”; and “fair"
indicates records accurate within 15 percent. "Poor" means that daily
discharges have less than "fair” accuracy.

Discharge figures in this report are rounded to the nearest hundredth for
discharges of less than 1 ft3/s; to the nearest tenth for discharges between
1.0 and 10 ft3/s; to the nearest whole number for discharges between 10 and
1,000 ft3/s; and to 3 significant figures for discharges above 1,000 ft3/s.

OTHER DATA AVAILABLE

For most gaging stations more detailed information is on file in the
District Office. Also, most gaging—-station records are available in computer-

usable form, and many statistical analyses have been made.

EXPLANATION OF WATER-QUALITY RECORDS
COLLECTION AND EXAMINATION OF DATA

Surface~-water samples usually are collected at or near gaging stations.

The water—quality records appear after the discharge records for these
stations.

The descriptive heading for water-quality records gives the period of
record for all water—quality data, the period of record for characteristics
and properties that are measured daily, general remarks, extremes for the
period of daily record, and extremes for the current year.

For ground-water-quality records, the well number, depth of well,
aquifer, date of sampling and other pertinent data are given in the table
containing the chemical analyses.

WATER ANALYSIS

Methods for collecting and analyzing water samples are described in
Techniques of Water—Resources Investigations of the United States Geological
Survey.

One sample can define adequately the water quality at a given time if
the mixture of materials throughout the stream cross section is homogeneous.
However, their concentration at different locations in the cross section
usually differ widely depending on the source of the material, the turbulence
and mixing of the stream, and rate of water discharge. Most streams must be

sampled at several verticals in a cross section to obtain a representative
sample.



The water—quality data published in this report represent conditions at
the time of sampling. The concentrations of some constituents are given as
less than some value; that value is the detection limit for the analytical
method used. Occasionally these values differ or am actual concentration
given which is less than a higher detection limit for a constituent. These
differences or apparent discrepancies are due to different methods being
used for the constituents.

For water—quality stations equipped with monitors, the records include
daily maximum, minimum, and mean values for each characteristic and property
measured hourly. Hourly values may be obtained from the District Office.

At stations where once-daily measurements are taken manually the measure-
ments usually are taken at about the same time each day.

SEDIMENT

Suspended-sediment concentrations are determined from samples collected
with depth-integrating samplers at several verticals in the cross section,
or a single sample taken at a fixed point manually, or with pumping samplers
(a coefficient is applied to it to determine the mean concentration throughout
the cross section).

During periods of rapidly changing flow or concentration, sediment
samples may be collected more frequently. The published suspended-sediment
discharges for these periods were computed by the subdivided-day method
(time-discharge weighted average). For periods when no samples were
collected, daily suspended-sediment discharges were estimated on the basis
of water discharge, suspended-sediment concentrations observed immediately
before and after the periods, and suspended-sediment discharge for other
periods of similar discharge. The accuracy of sediment records, discussed
under "REMARKS", is based on completeness of the record, the number of
samples collected, and the range in stage over which samples are collected.
Suspended-sediment discharges of less than 0.005 QOns/day are reported as O.

Samples collected periodically may represent conditions only at the
time of observation. However, they are useful in determining seasonal
relationships between water quality and streamflow, and in predicting long-
term suspended-sediment discharge characteristics of a stream.

In addition to the records of suspended-sediment concentrations, peri-
odic measurements of particle-size distribution of the suspended sediment

and bed material also are published.



EXPLANATION OF GROUND-WATER-LEVEL RECORDS
COLLECTION OF THE DATA

Ground-water-level data for 70 observation wells are published in this
report. These wells are part of a network of 199 observation wells measured
in Wisconsin. Of the 70 wells, 21 are measured by U.S. Geological Survey
personnel, 39 by State or County personnel, and 10 by interested area
residents.

These data represeat water—-table and artesian conditions in the princi-
pal aquifers of the State. Precipitation is the major climatic factor
affecting ground-water levels. Spring and fall are the seasons when the
water table is the highest.

An exception to these conditions is in the sandstone aquifer in south-
eastern Wisconsin where heavy municipal and industrial pumping is causing a
continual decline in the water level. Water in this aquifer is under arte-

sian pressure where confined by the overlying Maquoketa Shale.

Water levels in artesian wells in the State are sensitive to major
earthquakes. Response to earthquakes worldwide is observed on graphs from
water—stage recorders as an instantaneous rise and fall in water level and
generally occur within an hour of the initial shock.

Water-level records for 58 wells are obtained from direct measurements
with a steel tape; records for 13 are from the graph on a water—stage
recorder. Water—level measurements in this report are referenced to the
land-surface datum (lsd)--a datum plane approximately at land surface at
each well. The altitude of the 1lsd above the National Geodetic Vertical
Datum of 1929 and the height of the measuring point (MP) above or below the
1sd is given in each well description. All taped measurements are listed.
For wells with recorders, lows are listed for every fifth day and at the end
of the month (eom). Normally, water levels are reported to a hundredth of a
foot. The absolute value of the depth to water may be in error by a few
tenths of a foot, but the error in determining the net change in water level

between successive measurements is normally only a hundredth or a few
hundredths of a foot. <

NOTEWORTHY HYDROLOGIC EVENTS OF 1982

STREAMFLOW

Runoff was generally above normal for the 1982 water year. There were
a number of recorded flood peaks that exceeded the 2-year frequency. Peaks
in the Chippewa River and Upper Rock River basins in the spring of 1982
were generally between the 5- and 10-year frequency. High base flow was
maintained for most streams during the 1982 water year. Recorded low flows
were generally greater than the 2-year low-flow discharge.
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WATER QUALITY

Significant concentrations of the herbicides - atrazine, simizine,
prometone, and trifluralin were found in water from the Fox, Manitowoc,
Milwaukee, Onion, and Sheboygan Rivers. The organochlorine insecticides -
DDD, DDT, DDE, chlordane, endrin, and heptachlor epoxide and the industrial
chemical - PCB were found in bed material from the Fox, Manitowoc, Milwaukee,
and Sheboygan Rivers,

GROUND-WATER LEVELS

The seasonal level of the water table reflects natural recharge and
discharge, and indirectly reflects long-term precipitation trends.

Figure 3 shows how 1982 seasonal water levels relate to normal. Normal
is defined as being within one-half of one standard deviation above or below
the seasonal mean for the period of record. The months in each season are
adjusted so that the spring recharge period includes March, April, and May.
Records for 29 wells were used to show areal trends. All measurements
during each three-month season were averaged and compared to long-term
seasonal means.

We entered the winter (December-February) with the water table at
normal levels throughout most of the State. Water levels were above normal
in a narrow east-west band across north-central Wisconsin and in south-
central Wisconsin., They were below normal at points in the east. 1In the
spring (March-May), levels remained above normal and normal over the same
general areas, with only one segment of northeast Wisconsin being below
normal. Summer (June-August) levels again displayed a similar pattern. A
larger area had above normal water levels, and there were isolated areas
(wells) with below normal levels. In the fall (September-November), south-
central and north-central Wisconsin remained above normal and two areas on
the east coast showed below normal levels.

In summary, during most of the year, water levels were above normal
across the north-central part of the State and in the southwest - south-
central part. They were in the normal range throughout most of the
remainder of Wisconsin. Water levels in Milwaukee, Kewaunee, and Door
Counties were below normal much of the year. This is probably caused by
pumping from the deep confined aquifer in the Milwaukee area, and is
possibly caused by pumping in the Green Bay area in northeast Wisconsin,
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LOCATION. --Lat 46°38'00",
04010301,

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, Wi
{NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

long 92°05'38",
on right bank at downstream side of bridge on County Trunk Highway C

in SW 1/4 sec.l4, T.48 N., R.14 W., Douglas Count

South Superior and 7.8 mi (12.6 km) downstream from Black River.

DRAINAGE AREA.--420 mi2

(1,088 km2), revised.

WATER -DISCHARGE RECORDS

PERIOD OF RECORD.--December 1973 to current year.

REVISED RECORDS.--WDR WI-75-1:

GAGE.--Water-stage recorder and crest-stage gage.

Vertical Datum of 1929.

REMARKS . --Records %ood except those for winter period and

Mar. 6 to Apr. 15, which are

AVERAGE DISCHARGE.--8 years, 357 ft3/s (10.1 m3/s), 11.54

EXTREMES FOR PERIOD OF RECORD.-~Maximum dischgrge,
(6.959 m); minimum daily, 16 ft3/s (0.45 m

EXTREMES OUTSIDE THE PERIOD OF RECORD.--A flood of Aug.

since then.

1974(M) .

fair.

10, 700
/8) Dec. 8,

in/yr (293 mm/yr),
£fe3/s (303 m3/s) May 10,
1976.

2.0 mi

rologic Unit

g ZH{m) south of

Datum of gage is 601.13 ft (183.224 m) National Geodetic

those for the period of no gage-height record,

17, 1972, may have exceeded floods at this location

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,000 ft3/s (56.6 m3/s) and maximum (¥):
DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARG% GAGE HEIGHT
(£63/s) (@3/s)  (fr)  (m) (££3/s) /s) (££) (m)
Oct. 18 1100 2,380 67.4 14.40 4,389 May 5 1900 2,470 14.69 4,478
Mar. -- "ice jam *20.11 6.130 May 13 2300 2,080 58 9 13.41 4.087
Apr. 17 0400 *4 , T40 134 19.41 5.916 May 18 2000 2,620 74.2 15.14 4.615
July 7 1800 4,080 116 18.43 5.617
minimum daily discharge, 57 £fe3/s (1.61 m3/s) Aug. 29, 30, gage height, 3.72 ftr (L.134 m).
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 21 to Apr. 14.)
Oct. 1 to Apr. 23, 1981 Apr. 24, 1981 to Sept. 30, 1982
3.6 64 13.0 1,780 3.7 56 15.0 2,570
4.0 109 16.0 2,580 4.0 84 17.0 3,330
6.0 361 19.0 3, 800 5.0 198 19.0 4,430
9.0 882 21.0 5, »800 7.0 514 20.0 5,200
11.0 1,400
DISCHARGE, IN CUBIC FEET PER SECONDA SATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG
1 389 269 100 68 64 74 1600 362 179 67 158
2 637 249 100 66 64 72 1400 360 166 62 142
3 462 232 100 66 65 72 1700 331 149 63 135
4 746 220 96 66 66 72 1300 308 132 73 133
5 1130 211 92 66 66 72 1200 1570 128 81 122
6 820 204 90 66 64 72 1000 1850 118 124 111
7 693 193 90 66 64 74 900 1270 113 3020 104
8 534 185 90 66 64 74 860 946 107 2660 107
9 436 176 84 64 66 76 800 738 110 1470 100
10 452 170 80 64 64 80 800 712 294 1340 91
11 549 161 78 64 66 82 1000 818 268 1570 82
12 451 156 78 64 66 82 1400 803 205 915 75
13 383 152 78 64 68 84 2000 1480 176 628 72
14 1270 149 80 62 70 86 3000 1840 149 492 71
15 1350 146 76 62 70 90 3700 1400 132 415 70
16 802 145 74 60 70 96 4430 1500 121 681 68
17 774 141 72 60 70 100 4610 1510 109 685 64
18 2140 137 70 60 72 110 3630 2230 99 682 59
19 1390 134 70 60 72 120 2860 2100 92 527 247
20 951 131 70 60 72 130 2230 1350 89 392 175
21 753 130 70 62 72 150 1650 994 91 341 106
22 614 120 70 62 74 160 1340 789 88 323 86
23 537 120 70 62 74 170 1150 635 86 304 80
24 463 110 70 62 76 200 1030 514 82 258 74
25 407 110 70 62 78 250 912 430 79 236 67
26 368 100 70 62 76 230 777 375 75 217 62
27 343 100 68 62 76 200 651 326 72 199 61
28 332 100 68 64 74 190 558 285 68 177 60
29 315 100 68 64 -—— 250 491 251 73 186 58
30 301 100 68 64 - 600 431 225 71 216 58
31 286 -—— 68 64 - 1900 -—- 203 - 186 59
TOTAL 21078 4651 2428 1964 1943 6018 49410 28505 3721 18590 2957
MEAN 680 155 78.3 63.4 69.4 194 1647 920 124 600 95.4
MAX 2140 269 100 68 78 1900 4610 2230 294 3020 247
MIN 286 100 68 60 64 72 431 203 68 62 58
CFSM 1.62 .37 .19 .15 .17 46 3.92 2.19 .30 1.43 .23
IN. 1.87 .41 .22 .17 .17 .53 4.38 2.52 .33 1.65 .26
CAL YR 1981 TOTAL 158710 MEAN 435 MAX 5330 MIN 30 CFSM 1.04 IN 14.06
WIR YR 1982 TOTAL 147508 MEAN 404 MAX 4610 MIN 58 CFSM IN 13.06

1979, gage height, 22.83 ft



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED
(NATIONAL STREAM-QUALITY ACCOUNTY NETWORK STATION)

REVISIONS.--Revised figures of discharge for the water year 1981, superceding those published in the report for 1981,
are given herein.

EXTREMES FOR THE 1981 WATER YEAR.--Peak discharges above base of 2,000 ft3/s (56.6 m3/s) and maximum(*):

DATE TIME ngCHARG% GAGE HEIGHT DATE TIME D[SCHARG% GAGE HEIGHT
(££2/s) (m°/s) (££3/s)  (m3/s)
Apr. 24 .- 5,520 156 20.32 6.194 Aug. 27 0700 3,030 85.8 16.27 4.959
June 15 1100 *5,580 158 *20.38 6.212
minimum daily discharge, 30 ft3/s (0.850 m3/s) Jan. 13.
AN
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 210 151 90 32 35 360 1300 1370 133 464 125 329

2 220 149 88 31 35 340 1100 1200 127 354 423 278

3 170 145 86 31 35 310 1100 1000 181 293 456 235

4 160 142 82 31 35 280 1100 920 255 254 519 204

5 150 140 80 31 35 260 1300 1000 235 229 378 181

6 140 138 78 31 35 240 1100 1100 190 198 280 162

7 130 136 76 32 36 220 1000 920 155 175 482 156

8 120 150 74 32 36 200 980 780 136 152 349 163

9 120 189 72 32 37 210 920 640 123 143 267 157
10 110 215 72 32 37 220 900 540 123 133 216 139
11 110 220 70 31 38 270 860 440 128 119 181 126
12 100 230 68 31 39 400 820 342 136 110 156 116
13 98 250 68 30 40 600 860 337 215 103 138 110
14 96 240 66 31 43 860 960 324 3490 107 129 100
15 95 230 66 31 45 700 740 298 5330 191 127 98
16 94 200 64 32 70 580 670 269 3560 255 117 92
17 123 180 62 32 100 460 640 243 1700 498 106 98
18 185 160 60 33 150 400 600 223 1130 457 95 88
19 167 150 58 33 200 340 580 205 823 283 86 80
20 159 140 54 33 300 300 560 191 674 231 79 74
21 172 130 50 33 410 300 560 178 672 421 74 71
22 140 130 45 34 640 310 700 166 761 432 80 71
23 160 120 42 35 600 340 2000 155 796 278 107 72
24 247 120 40 36 500 0 5300 155 1110 225 117 76
25 260 110 39 36 420 460 3900 169 1150 303 113 71
26 235 110 38 36 360 760 2600 182 904 315 605 79
27 208 100 37 37 310 1200 1700 182 737 227 2620 128
28 186 100 36 37 340 1600 1900 171 583 186 1290 172
29 154 96 35 37 -— 2500 1600 164 885 159 751 155
30 168 94 34 36 —-- 3600 1300 161 697 135 538 147
31 155 -- 33 35 --- 1600 - 145 --- 121 406 ---
TOTAL 4842 4665 1863 1024 4961 20620 39650 14170 27139 7551 11410 4028
MEAN 156 156 60.1 33.0 177 665 1322 457 905 244 368 134
MAX 260 250 90 37 640 3600 5300 1370 5330 498 2620 329
MIN 94 94 33 30 35 200 560 145 123 103 74 71
CFSM .37 .37 14 .08 W42 1.58 3.15 1.09 2.16 .58 .88 .32
IN. .43 W41 .17 .09 A 1.83 3.51 1.26 2.40 .67 1.01 .36

CAL YR 1980 TOTAL 69734  MEAN 191 MAX 3390 MIN 33 CFSM .46 IN 6.18
WIR YR 1981 TOTAL 141923 MEAN 389 MAX 5330 MIN 30 CFSM .93 IN 12.57



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED
(NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)

WATER -QUALITY RECORDS
PERIOD OF RECORD.--April 1974 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

OXYGEN,  COLI- STREP-
SPE- DIS- FORM,  TOCOCCL
STREAM-  CIFIC SOLVED FECAL, FECAL, HARD-
FLOW, CON- TUR-  OXYGEN,  (PER- 0.7 KF AGAR  NESS
INSTAN-  DUCT- PH TEMPER~ BID- DIS- CENT UM-MF  (COLS. (MG/L
TIME TANEOUS  ANCE ATURE ITY SOLVED  SATUR- (COLS./ PER AS
DATE (CFS) (UMHOS) (UNITS) (DEG C) (FTU) (MG/L) ATION) 100 ML) 100 ML)  CACO3)
OoCcT , 1981
16... 1340 776 134 7.1 9.5 60 10.7 97 220 K2300 --
DEC .
10... 1030 80 237 7.1 .0 6.0 13.6 96 K9 260 110
FEB , 1982
Ag&... 1240 66 280 7.2 .0 12 13.8 98 K11 190 120
Jlljg 1345 3710 104 8.4 1.0 200 13.4 98 K13 K2300 43
16... 1400 120 193 7.9 19.0 17 8.8 98 39 240 100
AUG
19... 1515 458 240 7.8 22.0 210 7.1 84 K5900 K18000 140
HARD-
NESS MAGNE- SODIUM  POTAS-  ALKA- CHLO- FLUO-
NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFATE RIDE, RIDE,
BONATE DIs- DIS- DIS- SORP- DIS- LAB DIS- DIS- DIS-
oG/L SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED SOLVED  SOLVED
AS MG/L o™MG/L (MG/L  PERCENT  RATIO MG/L AS (MG/L (MG/L (MG/L
DATE  CACO3) AS CA) AS MG) AS NA)  SODIUM AS K) CACO3) AS SO4) AS CL) AS F)
ocT , 1981
16... -- -- -- - - - -- 53 8.0 3.1 <1
DEC
10... 11 28 9.1 4.4 8 .2 8 96 14 3.7 <.1
FEB , 1982
03... 30 11 5.9 10 .3 1.0 110 18 6.6 <.1
APR
Jlljgl .00 12 3.2 1.3 6 .1 1.1 45 6.0 1.8 <.1
16... 8.0 26 8.6 3.6 7 .2 .8 92 9.0 2.7 .1
AUG
19... 11 36 12 4.3 6 .2 1.7 128 19 2.9 .3
SOLIDS, SOLIDS, NITRO-  NITRO-  NITRO- PROS-
SILICA, RESIDUE ‘SUM OF SOLIDS, SOLIDS, GEN, GEN, GEN,AM- PHOS-  PHORUS,
DIs- AT 180  CONSTI- DIS- DIS-  NO2+NO3 AMMONIA MONIA + PHOS-  PHORUS,  ORTHO,
SOLVED DEG. ¢ TUENTS, SOLVED  SOLVED DIS- DIS-  ORGANIC PHORUS, DIS- DIS-
(MG/L Dis- DIS- (TONS (TONS SOLVED  SOLVED  TOTAL TOTAL SOLVED SOLVED
AS SOLVED  SOLVED PER PER (MG /L (MG/L (MG/L (MG/L MG/L  (MG/L
DATE S102) MG/L)  (MG/L)  AC-FT) DAY) AS N) AS N) AS N) AS P) AS P) AS P)
OCT , 1981
16... -- 109 -- .15 228 .27 110 .81 .100 .020 .010
DEC
10... 12 151 130 .21 32.6 .17 .060 <.10 .020 <.010 .010
FEB , 1982
Agg... 15 161 154 .22 28.7 .30 .070 .53 .030 .020 .020
1; 7.4 78 60 11 781 .23 110 .78 .380 .030 .020
Ju.
A%!g... 7.6 137 114 .19 44 .4 <.10 .060 .30 040 .010 <.010
19... 9.0 172 162 .23 213 <.10 .050 1.20 .590 .020 .030

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BARIUM, CADMIUM
ARSENIC BARIUM SUS- CADMIUM SUS-
STREAM- SUS-  ARSENIC TOTAL PENDED  BARIUM, TOTAL PENDED CADMIUM
FLOW, ARSENIC PENDED DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV- DIS-
INSTAN-  TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE  SOLVED
TIME TANEOUS  (UG/L (UG /L (UG/L (UG /L (UG/L (UG/L (UG/L (UG /L (UG/L
DATE (CFS) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS CD)
FEB , 1982
03... 1240 66 1 - <1 100 - <100 1 -- <1
APR
Aﬁg... 1345 3710 4 3 1 200 200 21 1 -- <1
19... 1515 458 2 2 200 100 55 3 1 2
CHRO- CHRO- COBALT, COPPER, IRON,
MIUM, MIUM, CHRO-  COBALT,  SUS- COPPER,  SUS- IRON, SUS-
TOTAL SUS~ MIUM, TOTAL PENDED COBALT, TOTAL PENDED COPPER, TOTAL PENDED
RECOV-  PENDED  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-
%RA?LE REC?V. SOLVED  ERABLE  ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE  ERABLE
UG/L (UG/L UG/L uG/L (uG/L (UG/L (UG /L (UG /L (UG/L (UG /L (UG /L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS FE) AS FE)
FEB , 1982
03... 10 -- <10 4 - <1 7 3 4 1000 410
APR
Aﬁé"' 40 30 10 14 - <1 40 31 9 17000 17000
19... 30 10 20 " 18 17 1 60 32 28 30000 30000
LEAD, MANGA-  MANGA- MERCURY
LEAD, SUs- NESE, NESE, MANGA- MERCURY SUS-
IRON, TOTAL PENDED  LEAD, TOTAL - SUS~- NESE, TOTAL PENDED MERCURY
DIS- RECOV-  RECOV- DIS- RECOV-  PENDED DIS- RECOV-  RECOV- DIS-
SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG/L (UG/L (uG/L (UG/L (uc/L (UG /L (UG/L (UG /L (UG /L
DATE AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG) AS HG)
FEB , 1982
03. 590 <1 -- <1 30 5 25 1 .0 1
APR
15... 350 13 11 2 600 570 35 .1 -- <.1
AUG
19... 130 16 15 1 1200 1200 21 <.1 -- <.1
NICKEL, ZINC,
NICKEL, SUS- SELE-  SILVER, ZINC, SUs-
TOTAL PENDED NICKEL SELE- NIUM, TOTAL SILVER, TOTAL PENDED  ZINC,
RECOV-  RECOV-  DIS- NIUM, Dis- RECOV- DIS- RECOV-  RECOV- DIS-
ERABLE ERABLE SOLVED  TOTAL SOLVED ERABLE SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG/L (UG /L (UG /L (UG/L (UG/L (UG /L (uG/L (UG/L (UG /L
DATE AS NI) AS NI) AS NI) AS SE) AS SE) AS AG) AS AG) AS ZN) AS ZN) AS ZN)
FEB , 1982
<1 - <1 <1 <1 <1 <1 60 50 9
APR
15... 25 23 2 <1 <1 1 <1 70 70 4
AUG
19... 26 25 1 <1 <1 <1 <1 130 130 5
SEDI- SED.
SPE- MENT, SUSP.
STREAM- CIFIC SEDI- DIS~ SIEVE
FLOW, CON- MENT, CHARGE, DIAM.
INSTAN- TEMPER- DUCT- sUS- SUS- %1 FINER
TIME TANEOUS  ATURE ANCE PENDED  PENDED THAN
DATE (CFS)  (DEG C) (UMHOS)  (MG/L) (T/DAY) .062 MM
ocT , 1981
é6"‘ 1340 776 9.5 134 118 247 78
DEC
10... 1030 80 .0 237 8 1.7 84
FEB , 1982
03... 1240 66 .0 280 10 1.8 79
APR
Jag... 1345 3710 1.0 104 1051 10500 82
16.. 1400 120 19.0 193 20 6.5 98
AUG
19.. 1515 458 22.0 240 1090 1350 98
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STREAMS TRIBUTARY Td.LAKE MICHIGAN
04026190 SAND RIVER NEAR REP CLIFF, WL

LOCATION,.--Lat 46°54'00", long 90°57'20", in SW 1/4 NE 1/4 gec 14, T.51N., R5W., Bayfield County, Hydrologic
Unit 04010301, at bridge on State Highway 13, 8.5 mi (13.7 km) northwest of Red Cliff.

DRAINAGE AREA.--28.2 mi? (73.1 km?).
PERIOD OF RECORD.--Water years 1981 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

HARD-
SPE- NESS MAGNE -
STREAM - CIFIC HARD~ NONCAR- CALCIUM SIUM, SODIUM,
FLOW, CON- NESS BONATE DIS- DIS~ DIS-
INSTAN- DUCT - TEMPER - (MG/L (MG /L SOLVED SOLVED SOLVED
TIME TANEOUS  ANCE ATURE AS AS (MG/L (MG/L (MG/L  PERCENT
DATE (CFS) (UMHOS) (DEG C)  CACO3) CACO03) AS CA) AS MG) AS NA) SODIUM
APR , 1982
14... 1835 452 -- -- 37 1.0 11 2.3 1.1 6
sés"' 1550 912 60 .5 34 .00 10 2.1 1.0 6
P
15... 1150 7.0 162 10.0 81 .00 22 6.4 2.6 6
SOLIDS, SOLIDS,
SODIUM POTAS - ALKA- CHLO- FLUO- SILICA, RESIDUE SUM OF
AD- SIUM, LINITY SULFATE RIDE, RIDE, DIS- AT 180 CONSTI-
SORP- DIS- LAB DIS- DIS- DIS- SOLVED DEG. C TUENTS,
TION SOLVED  (MG/L SOLVED SOLVED SOLVED  (MG/L DIS- DIS-
RATIO (MG/L AS (MG/L (MG/L (MG/L AS SOLVED  SOLVED
DATE AS K) CACO3) AS SO4) AS CL) AS F) $102) (MG/L)  (MG/L)
APR , 1982
14... 1.3 36 3.0 1.5 <.l 8.5 78 50
s15 . 1 1.3 43 6.0 1.2 <.1 7.0 78 54
EP
15... 1 6.4 87 5.0 1.7 .2 1 121 108
NITRO- NITRO- NITRO- NITRO- PHOS -
SOLIDS, SOLIDS, GEN, GEN, GEN, GEN,AM-  NITRO- PHORUS,
DIS- DIS~- NO2+NO3 AMMONIA ORGANIC MONIA + GEN PHOS ~ ORTHO,
SOLVED SOLVED DIS- DIS- DIS- QRGANIC DIS~ PHORUS , DIs-
(TONS (TONS SOLVED SOLVED SOLVED DIS. SOLVED TOTAL SOLVED
PER PER (MG/L (MG/L (MG /L (MG /L (MG/L (MG/L  (MG/L
DATE AC-FT) DAY) AS N) AS N) AS N) AS N) AS N) AS P) AS P)

APR , 1982
14.0. .11 95.2 .16 .160 .39 .55 .71 .190 .150
15... .1k 192 .10 .060 .36 42 .52 .190 .050

SEP
15... .16 2.3 <.10 .020 .48 .50 -- .070 <.010



STREAMS TRIBUTARY TO LAKE MICHLGAN

04026190

WATER-QUALITY

SAND RIVER NEAR RED CLIFF, WI--CONTINUED

DATA, WATER YEARS OCTOBER 1980 TO SEPTEMBER 1982

SEDI-
MENT,
STREAM~  PHOS- SEDI- DIS- STREAM-  PHOS-
FLOW, PHORUS, MENT, CHARGE, FLOW,  PHORUS,
INSTAN~  TOTAL suUs- SUS- INSTAN-  TOTAL
TIME  TANEOUS  (MG/L PENDED  PENDED TIME  TANEOUS  (MG/L
DATE (CFS) AS P (MG/L) (T/DAY) DATE CFS AS P)
FEB , 1981 APR , 1982
23... 1645 55 -- 26 3.8 22... 1345 84 .090
APR 25... 1323 51 .080
0l... 1040 150 .180 585 237 26. . 1500 31 .060
JUN 27... 0730 25 .060
17... 1120 12 -~ 22 .71 28... 0730 19 .070
MAR , 1982 29.. 1450 16 .060
26.. 1230 35 140 44 4.2 MAY
28.. 1417 31 .090 51 4.3 05.. 1115 352 .250
29.. 1015 34 .100 47 4.3 07... 0730 9% .160
APR 08.. 0900 41 .060
02. 1325 149 -~ 217 87 10.. 1306 47 -~
10.. 1345 46 .070 65 8.1 11. 0930 127 .110
12. 1500 59 .080 105 17 12... 1306 48 1120
13.. 1445 195 .090 609 321 13.. 1600 144 .200
14. 1400 198 .080 404 216 16.. 1015 60 .100
14... 1610 310 - 689 577 30.. 1030 6.5 .020
14... 1625 333 -- 688 619 JUN
14... 1640 352 -- 774 736 10.. 1300 6.0 .080
14.. 1750 431 -- 950 1110 15.. 1310 6.0 .010
14... 1756 435 -- 1020 1200 20.. 1015 4.9 .020
14.. 1805 442 - 978 1170 30.. 1045 4.3 .020
14.. 1835 452 .190 -~ - JUL
15.. 1125 749 -- 1860 3760 03.. 1030 397 .170
15.. 1135 768 -- 1860 3860 03.. 1207 397 -~
15.. 1145 778 -~ 1950 4100 03... 1600 190 170
15... 1420 894 .210 2070 5000 07.. 1045 643 .340
15... 1440 916 -~ 1810 4480 08. 1000 66 110
15.. 1454 923 -- 1790 4460 11.. 0930 173 .180
15... 1505 927 -- 1870 4680 14.. 0930 36 .070
15... 1550 912 .190 - - 28.. 1540 23 .090
16. 1526 388 110 1100 1150 AUG
17. 1600 435 .110 747 877 28.. 1300 5.1 -
18. 1420 131 110 931 329 29.. 1300 4.9 .030
20. 1500 88 .070 2190 520 SEP
21.. 0630 76 .100 199 41 15.. 1150 7.0 .070
29.. 1120 9.3 040
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SEDI- SED. SED. SED.
MENT, SUSP. SUSP. SUSP.
STREAM- SEDI- DIS- FALL FALL FALL
FLOW, MENT,  CHARGE, DIAM. DIAM. DIAM.
INSTAN-  SUS- SUS- 7 FINER 7 FINER % FINER
TIME TANEOUS PENDED  PENDED THAN THAN THAN
DAT (CFs) (MG/L) (T/DAY) .002 MM .004 MM .008 MM
APR , 1981
0l... 040 150 585 237 - -- --
APR , 1982
14... 1625 333 688 619 35 47 56
14.. 1756 435 1020 1200 36 48 56
15.. 1135 768 1860 3860 36 45 52
15. 1454 923 1790 4460 36 47 54
SED. SED. SED SED. SED. SED. SED.
SUSP. SUSP. SUSP SUSP. SUSP. SUSP SUSP.
FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
% FINER % FINER 7 FINER % FINER % FINER 7% FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE .016 MM .031 MM .062 MM .125 MM .250 MM .500 MM 1.00 MM
APR , 1981
0l... -- -- 34 39 62 98 100
APR , 1982
14... 63 70 77 83 93 99 100
... 63 68 75 82 91 99 100
15... 58 65 72 83 92 99 100
15... 61 67 73 81 91 99 100
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL
BED BED BED BED BED BED BED BED
MAT . MAT. MAT. MAT. MAT. MAT. MAT. MAT .
STREAM-  SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
FLOW, DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
INSTAN- % FINER % FINER % FINER % FINER % FINER % FINER 7% FINER 7% FINER
TIME  TANEOUS THAN THAN THAN THAN THAN THAN THAN THAN
DATE (CFS)  .125 MM .250 MM .500 MM 1.00 MM 2.00 MM 4.00 MM 8.00 MM 16.0 MM
APR , 1982
14... 1625 333 1 8 56 86 95 98 99 100
14... 1756 435 3 16 62 85 92 95 98 98
15... 1135 768 4 20 47 62 69 73 80 87
15... 1454 923 3 21 54 66 73 80 87 94

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
32.0 MM

SEDI-
MENT,
DIS-

CHARGE,
SusS-

PENDED
(T/DAY)

BED
SIEVE
DIAM.

% FINER

64.0 MM

100

21



STREAMS TRIBUTARY TO LAKE SUPERIOR
04027000 BAD RIVER NEAR ODANAH, WI

LOCATION.--Lat 46°29'15", long 90°41'45", in SE 1/4 sec.2, T.46 N., R.3 W., Ashland County, Hydrologic Unit
04010302, Bad River Indian Reservation, on left bank just downstream from Elm Hoist bridge, 5.0 mi (8.0 knm)
downstream from Potato River, 8.5 mi (13.7 km) south of Odanah, and 23 mi (37 km) from mouth.

DRAINAGE AREA.--597 miZ (1,546 kn2), revised.

PERIOD OF RECORD.--July 1914 to December 1922 (monthly discharge only for some periods published in WSP 1307),
May 1948 to current year.

REVISED RECORDS.--WSP 1207: WSP 1337: 1922.

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 668.30 ft (203.698 m) National Geodetic Vertical
Datum of 1929. May 17, 1948, to Nov. %, %9%9, and Oct. 19, 1960, to Nov. 23, 1961,_water-stage recorder. Nov. 7,
1959, to Oct. 18, 1960, and Nov. 24, 1961, to July 12, 1962, nonrecording gage. Prior to Nov. 11, 1922, water-
stage recorder at site 2 mi (3 km) downstream at different datum.

Drainage area.

REMARKS . --Records good except those for winter period and those from April to June, which are fair.

AVERAGE DISCHARGE.--42 years (1915-22, 1949-82), 612 f£t3/s (17.33 n3/s), 13.92 in/yr (354 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 27,700 ft3/s (784 m3/s) Apr. 24, %960, gage height, 21.7 ft
(6.61 m) from floodmarks and from rating curve extendgd above 12,000 ft3/s (340 m /s) and a comparisog with
contracted-opening measurement of peak_flow 45,600 ft3/s (1,290 m3/s) at Odanah, drainage area 990 mi
(2,564 km4); minimum, 34 ft3/s (0.96 m3/s) Nov. 8, 1976, result of freezeup.

EXTREMES OUTSIDE THE PERIOD OF RECORD.--Flood of June 24, 1946, reached a stage of at least 22.2 ft (6.77 m),
top of downstream bridge submerged, information from Indian Service.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,000 ft3/s (85.0 m3/s) and maximum (*):

DATE TIME BISCHARG§ GAGE HEIGHT DATE TIME ISCHARGE GAGE HEIGHT
(£t3/8) (m3/s) (ft) (m) (££3/8)  (m3/s) (ft) (m)
Mar. 31 -- 3,500 99.1 ice jam Apr. 17 2100 *8,480 240 *12.20 3.719
Apr. 3 1500 5,360 152 9.56 2.914 May 7 0700 3,370 95.4 7.53 2.295
minimum discharge, 116 fe3/s (3.29 m3/s) Aug. 19-22, gage height, 2.33 ft (0.710 m).
RATING TABLE (gage height, in feet, and discharge, in cubic feet ger second) .
(Shifting-contro? method used Apr. 13-27; stage-discharge affected by ice

Nov. 21 to Apr. 1.)

DAY ocT
1 287

2 634

3 581

4 548

5 600

6 576

7 586

8 515

9 433
10 391
1 382
12 358
13 N
14 412
15 520
16 455
17 442
18 1250
19 1620
20 1340
21 1330
22 1100
23 890
24 730
25 624
26 557
27 515
28 487
29 455
30 429
31 412
TOTAL 19790
MEAN 638
MAX 1620
MIN 287
CFSM 1.07
IN. 1.23

CAL YR 1981 TOTAL 233596
WIR YR 1982 TOTAL 231703

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

217
200

2.3 108 4.0 780
2.5 162 6.0 2,100
3.9 323 10.0 5,800

12.0 8,180

DEC JAN
200 170
200 170
190 170
190 170
180 170
180 160
190 160
180 160
170 160
150 160
160 160
160 160
170 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
160 160
170 160
170 160
170 160
5230 5010
169 162
200 170
150 160
.28 .27
.33 .31
MEAN 640 MAX 7
MEAN 635 MAX 7

MEAN VALUES
FEB MAR APR
160 190 2900
160 180 2820
150 180 4630
150 180 3090
150 180 2650
150 180 2270
150 190 1860
150 190 1590
150 190 1450
150 200 1530
150 210 1270
150 220 1620
150 230 3130
150 240 3040
160 240 4410
160 250 6410
160 280 7830
170 330 7640
170 360 6710
180 400 5470
180 430 3880
190 460 2800
200 480 2410
200 520 2360
200 620 2270
190 560 1930
190 540 1540
190 520 1240
- 700 1010
-- 1600 857
- 3500 ---
4660 14550 92617
166 469 3087
200 3500 7830
150 180 857
.28 .79 5.17
.29 -9l 5.77
160 MIN 113  CFSM 1.07
830 MIN 116 CFSM 1.06

MAY

428
377
344
318
302
366

36252
1169
3230

302
1.96
2.26

IN 14.56
IN 14.44

JUN

191

185
180
173

173

7837
261
662
173
b4
.49

JUL
169

252
242
223
211
259
276

20093
648
2330
165

1.09
1.25



STREAMS TRIBUTARY TO LAKE SUPERIOR
04027500 WHITE RIVER NEAR ASHLAND, WI
LOCATION. --Lat 46°29'50", long 90°54'15", in NE 1/4 sec.6, T.46 N., R.4 W., Ashland County, Hydrologic Unit
04010302, at downstream end of gowerplant of Lake Superior District Power Co., 0.3 mi (0.5 km) downstream
from bridge on State Highway 112 over dam, and 4.5 mi (7.2 km) south of Ashland city limits.
DRAINAGE AREA.--301 miZ (780 kn?), revised.
PERIOD OF RECORD.--May 1948 to current year.

REVISED RECORDS.--WDR WL-71-1: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 660.15 ft (201.214 m) National Geodetic Vertical Datum of 1929
(Lake Superior District Power Co. bench mark). Prior to May 20, 1976, nonrecording gage at same site and
datum.

REMARKS. --Records are good. Diurnal fluctuation caused by hydroelectric plant at gage.

AVERAGE DISCHARGE.--34 years, 280 ft3/s (7.930 m3/s), 12.63 in/yr (321 mm/yr).

EXTREMES FOR PERLOD OF RECORD.--Maximum discharge, 6,270 ft3/s (178 m3/s) July 1, 1953, gage heighg, 7.90 ft
2.408 m) from rating curve extended above 3,000 ft3/s (85.0 m3/s); minimum, 3.1 ft3/s §0'089 w’/s) #pr.
8230, 1949, gage height, 0.09 f& (0.027 m).

EXTREMES FOR CURRENT

pinimum daily, 95 £t3/s (2.69 m3/s) Dec. 1

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).

--Maximug/disehargei 2,630 ft3/s (74.5 m3/s) Mar. 30, gage height, 4.51 ftr (1.375 m);
m .

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN S

0.9 90 2.5 769
1.0 113 3.0 1,120
1.5 263 4.0 2,050
2.0 485

VALUE
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 196 197 178 109 171 183 1120 202 245 168 173 182
2 205 199 181 159 168 181 1220 200 235 145 173 174
3 216 193 183 177 186 179 1550 198 230 163 172 172
4 203 195 192 177 186 152 710 19 216 170 167 169
5 212 192 182 179 189 180 724 321 213 168 163 168
6 201 193 183 179 209 174 725 443 210 157 161 207
7 202 193 182 171 189 181 725 545 207 167 165 262
8 204 183 184 158 198 160 723 479 210 174 156 191
9 189 191 176 143 213 143 602 420 208 225 163 176
10 193 191 130 179 231 156 378 352 203 681 159 176
11 198 183 95 216 206 181 356 531 210 491 154 188
12 201 182 198 184 205 192 499 551 186 380 156 198
13 188 181 234 195 207 187 680 645 187 389 164 216
14 224 181 185 195 188 204 631 589 184 385 154 224
15 239 181 162 197 183 201 719 492 192 310 172 229
16 226 190 121 201 189 203 727 468 187 262 164 232
17 231 177 99 192 178 200 795 415 182 252 160 237
18 370 181 119 183 191 207 731 692 178 290 157 235
19 348 180 128 180 159 222 731 495 176 244 156 220
20 329 182 123 186 184 209 616 493 174 218 160 212
21 315 173 203 189 216 194 553 407 180 192 155 196
22 267 171 195 171 190 218 458 326 171 178 156 192
23 247 131 192 168 188 214 375 282 170 220 156 186
24 235 194 177 160 200 266 330 250 168 175 163 209
25 220 180 164 135 183 292 303 239 167 178 169 258
26 226 184 136 146 173 271 274 234 156 175 165 240
27 209 190 172 157 187 223 249 221 164 171 164 213
28 214 182 181 189 189 244 2641 221 161 168 165 195
29 216 183 176 174 -- 301 214 213 165 174 159 200
30 202 174 155 168 —-- 1300 215 213 169 180 164 276
31 213 - 149 186 — 1340 -z 222 --- 189 149 -
TOTAL 7139 5507 5135 5403 5356 8558 18174 11553 5704 7439 5014 6233
MEAN 230 184 166 174 191 276 606 373 190 240 162 208
MAX 370 199 234 216 231 1340 1550 92 245 681 173 276
MIN 188 131 95 109 159 143 214 194 156 145 149 168
CFSM .76 .61 .55 .58 .64 .92 2.01 1.24 .63 .80 .54 .69
IN. .88 .68 .63 .67 .66 1.06 2.25 1.43 .70 .92 .62 .77
CAL YR 1981 TOTAL 97399 MEAN 267 MAX 970 MIN 95 CFSM .89 1IN 12.04
WIR YR 1982 TOTAL 91215 MEAN 250 MAX 1550 MIN 95 CFSM .83 IN 11.27

23



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595 BAD RIVER AT ODANAH, WI
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

LOCATION.--Lat 46°36'37'", Long 90°41'12", in SE 1/4 SE 1/4 W 1/4 sec.25, T.48 N., R.3 W., Ashland County,
Hydrologic Unit 04010302, Bad River Indian Reservation, at bridge on U.S. Highway 2 at Odanah.

DRAINAGE AREA.--990 mi2 (2,564 km2).

WATER -QUALITY RECORDS
PERIOD OF RECORD.--February 1978 to current year.
PERIOD OF DAILY RECORD.--

SPECLFIC CONDUCTANCE:

July 1978 to September 1981 (discontinued).
WATER TEMPERATURES:

July 1978 to September 1981 (discontinued).

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

OXYGEN,  COLI- STREP-
SPE- DiS- FORM,  TOCOCCI
STREAM-  CIFIC SOLVED FECAL, FECAL, HARD-
FLOW, CON- TUR-  OXYGEN,  (PER- 0.7 KF AGAR  NESS
INSTAN- DUCT~- PH TEMPER - BID~ DIS~ CENT UM-MF (coLs. (MG/L
TIME  TANEOUS  ANCE ATURE ITY SOLVED  SATUR- (COLS./ PER AS
DATE (CFS)  (UMHOS) (UNITS) (DEG C) (FTU) (MG/L)  ATION) 100 ML) 100 ML)  CACO3)
oCT , 1981
15 1530 636 140 6.8 11.5 14 9.5 90 21 260 --
DEC
09 1250 364 178 7.1 .0 4.6 13.5 96 K8 510 77
FEB , 1982
0 0940 336 200 6.7 .0 5.5 11.6 82 K10 E1000 83 .
APR
14 1500 3810 80 6.5 3.0 80 12.5 96 K31 E2600 33
JUN
12. 0900 424 157 8.0 17.5 6.8 8.3 90 25 540 78
AU
19... 1150 287 180 8.0 22.5 27 7.7 92 54 310 92
HARD-
NESS MAGNE - SODIUM  POTAS-  ALKA- CHLO- FLUO-
NONCAR~ CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFATE RIDE, RIDE,
BONATE DIS- DIS- DIS- SORP- DIS- LAB DIS- DIS- DIS-
(MG/L SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED  SOLVED  SOLVED
AS (MG/L (MG/L (MG/L  PERCENT  RATIO (MG/L AS MG /L (MG/L (MG /L
DATE  CACO3) AS CA) AS MG) AS NA)  SODIUM AS K) CACO3) AS S04) AS CL) AS F)
OCT , 1981
15.. - - - -- - - - 59 4.5 3.0 <.1
DEC
09.. 3.0 21 6.0 3.3 8 .2 .8 74 5.7 2.6 <1
FEB , 1982
04... 5. 22 6.8 3.6 9 .2 .9 78 5.7 2.9 <.1
APR
14 5.0 9.1 2.5 1.9 11 .2 1.0 28 5.0 2.2 <.1
JUN
16 .00 21 6.1 3.5 9 .2 .8 79 3.0 2.3 .1
AUG
19... 1.0 25 7.1 3.6 8 .2 .6 91 4.0 2.4 .2
SOLIDS, SOLIDS, NITRO-  NITRO-  NITRO- PHOS -
SILICA, RESIDUE SUM OF SOLIDS, SOLIDS, GEN, GEN,  GEN,AM- PHOS-  PHORUS,
DIS- AT 180  CONSTI- DIS- DIS- NO2+NO3 AMMONIA MONIA + PHOS- PHORUS,  ORTHO,
SOLVED DEG. C TUENTS, SOLVED  SOLVED DIS- DIS- ORGANIC PHORUS, DIS- DIS-
(MG/L DIS- DIS- (TONS (TONS SOLVED  SOLVED  TOTAL TOTAL SOLVED SOLVED
AS SOLVED  SOLVED PER PER (MG /L (MG/L (MG/L (MG /L (MG/L  (MG/L
DATE 5102) (MG/L)  (MG/L)  AC-¥T) DAY) AS N) AS N) AS N) AS P) AS P) AS P)
OCT , 1981
15... -- 106 -- 14 182 .09 .070 47 .030 .010 .010
DEC
09... 12 109 96 .15 107 .12 .060 <.10 .020 <.010 -020
FEB , 1982
ga... 15 114 104 .16 103 .24 .080 .87 .030 .020 .020
APR
Jéﬁ"' 8.6 64 48 .09 658 .12 .050 .50 .150 .020 <.010
16... 10 105 94 14 120 <.10 .020 .20 .040 .020 .010
AUG
19... 11 125 109 17 96.9 <.10 <.010 1.90 040 .020 .070

K RESULTS gASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).

E ESTIMATE



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595 BAD RIVER AT ODANAH, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BARLUM, CHRO-
ARSENIC BARIUM, SUS- CADMIUM MIUM,
STREAM~ SUS- ARSENIC TOTAL PENDED BARIUM, TOTAL CADMIUM TOTAL
FLOW, ARSENIC PENDED DIS- RECOV- RECOV-~ DIS- RECOV- DIS~ RECOV -
INSTAN- TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE
TIME TANEOUS  (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE (CFS) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS (R)
FEB , 1982
Ag’4 0940 336 1 -- <1 100 -- <100 1 <1 20
R
14... 1500 3810 1 0 1 100 80 21 1 <1 20
AUG
19... 1150 287 2 1 1 <100 -~ 38 1 <1 10
&
CHRO- COBALT, COPPER, IRON,
MIUM, CHRO~ COBALT, SUS~- COPPER, SUs- IRON, SUS~
SuUS- MIUM, TOTAL PENDED COBALT, TOTAL PENDED COPPER, TOTAL PENDED
PENDED DIS- RECOV - RECOV- DIS- RECOV- RECOV~ DIS-~ RECOV~ RECOV-
RECOV. SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE
(UG/L (UG/L (uG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS FE) AS FE)
FEB , 1982
04... -- <10 1 -- <1 8 4 4 600 300
APR
4... 10 10 5 3 2 12 7 5 3700 3400
AUG
19... -~ <10 3 2 1 9 3 6 630 460
LEAD, MANGA -~ MANGA - MERCURY
LEAD, SUS - NESE, NESE, MANGA- MERCURY sUs-
IRON, TOTAL PENDED  LEAD, TOTAL SUS- NESE, TOTAL PENDED MERCURY
DIs- RECOV-  RECOV- DIS- RECOV-  PENDED DIS~ RECOV-  RECOV- DIS-
SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE SOLVED
(UG/L (UG/L (UG /L (UG/L (UG /L (UG/L (UG/L (UG /L (UG/L (UG/L
DATE AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG) AS HG)
FEB , 1982
04... 300 <1 - <1 30 8 22 <.1 -- .1
APR
14... 290 5 2 3 120 100 22 <.1 -- <.1
AUG
19... 170 1 -- <1 50 30 20 5.8 5.7 .1
NICKEL, ZINC,
NICKEL, SUs - SELE- SILVER, ZINC, SUS-
TOTAL PENDED NICKEL,  SELE- NIUM, TOTAL  SILVER,  TOTAL PENDED  ZINC,
RECOV - RECOV - DIS- NIUM, DIS- RECOV - DIS- RECOV - RECOV- DIS-
ERABLE ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE ERABLE SOLVED
(UG/L (UG/L (UG/L (UG /L (UG /L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS NI) AS NI) AS NI) AS SE) AS SE) AS AG) AS AG) AS ZN) AS ZN) AS ZN)
FEB , 1982
- <1 <1 <1 <1 <1 80 70 8
APR
14... 10 9 1 <1 <1 <1 <1 30 30 4
AUG
19... 3 0 3 <1 <1 <1 <1 50 -- <4
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DATE

0oCT

>

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595 BAD RIVER AT ODANAH, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

TIME
1981
1530
1250
1982
0940
1500
0900

1150

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFs)

636
364
336
3810
424

287

TEMPER -
ATURE
(DEG C)

11.5

.0

.0

3.0
17.5
22.5

SPE-
CIFIC
CON-
DUCT-
ANCE
(UMHOS)
140

178

80
157
180

SEDI-
MENT,
Sus-
PENDED
(MG /L)

SEDI-
MENT,
DIS-
CHARGE,
SUS-
PENDED
(T/DAY)
15
4.9
9.1
3230
13

10

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
.062 MM
95
91
86
78
92

85



STREAMS TRIBUTARY TO LAKE SUPERIOR
04031000 BLACK RIVER NEAR BESSEMER, MI
LOCATION.--Lat 46°30'41", long 90°04'28", in NE 1/4 SE 1/4 sec.32, T.48 N., R.46 W., Gogebic Countg Hgdrologic
Unit 04020101, on right bank 450 ft (137 m) downstream from bridge on county highway, 500 ft (1 3 m) downstream
from Powder Mill Creek, and 2.5 mi (4.0 km) northwest of Bessemer.
DRAINAGE AREA.--200 miZ (518 km2).
PERIOD OF RECORD.--October 1954 to September 1982 (discontinued).
REVISED RECORDS.--WSP 1911: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 1,154.3 ft (351.83 m) National Geodetic Vertical Datum of 1929
(levels by registered surveyor).

REMARKS. --Records good except those for the winter period, which are fair.
ground water pumped from mines at Bessemer.

Prior to 1967, flow included some

AVERAGE DISCHARGE.--28 years, 237 ft3/s (6.712 w3/s), 16.09 in/yr (409 mn/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,800 ft3/s (419 m3és) Agr. 24 1960, gage height, 14.27 ft
(4.349 m), from floodmark, from rating curve extended abov§ 5,300 ft3/s (150 m 7s) on basis of slope-~area
measurement of peak flow; minimum daily, 6.8 ft3/s (0.19 m3/s) Sept. 25, Oct. 1~3, 1976; minimum gage height,
0.36 ft (0.110 m) Sept. 9, 1970.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,500 ft3/s (42.5 m3/s) and maximum (¥):

Several observations of water temperature were made during the year.

DATE TIME ISCHARGE GAGE HEIGHT DATE TIME DISCHARG% GAGE HEIGHT
(££3/8) (@3/s)  (Fr)  (m) (e3/s) (md/s)  (f8)  (w)
Apr. 17 0700 3,900 110 8.39  2.557 May 6 2300 1,540  43.6 4.96 1.512
Apr. 24 2300 *3,960 112 *8.46  2.579 July 13 2300 1,720 4B.7 5.28  1.609
minimum discharge, 28 ft3/s (0.79 m3/s) Aug. 21, gage height, 0.68 fr (0.207 m).
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY 0OCT Nov DEC JAN FEBR MAR APR MAY JUN JUL AUG SEP
1 136 217 67 58 58 58 500 570 277 35 97 77
2 167 179 72 59 58 56 650 475 233 33 83 88
3 116 163 73 59 59 54 700 403 192 52 75 79
4 136 146 72 60 60 53 800 347 158 61 64 63
5 175 138 71 60 59 52 750 793 131 162 57 114
6 227 124 72 60 58 51 700 1140 109 185 54 182
7 250 113 73 59 56 50 680 1330 9 216 51 140
8 215 106 70 59 55 50 640 968 76 204 51 110
9 191 92 65 58 55 50 620 739 67 345 51 90
10 176 89 56 58 53 50 602 726 70 512 47 79
11 160 82 60 58 52 50 554 638 59 759 43 79
12 144 78 66 58 51 52 646 531 54 665 40 92
13 133 77 75 58 51 53 978 567 49 670 39 223
14 124 77 70 58 50 55 1180 558 43 962 38 345
15 119 73 65 58 51 58 2200 465 48 660 36 348
16 116 68 60 58 52 60 3040 397 48 1010 36 387
17 144 66 55 58 52 62 3650 406 44 1070 34 366
18 41 62 55 57 53 62 2910 486 42 891 32 450
19 420 62 57 57 54 62 3390 456 40 637 32 366
20 469 66 58 57 55 61 2680 389 45 450 31 372
21 493 68 60 56 56 60 2030 324 47 332 28 366
22 400 66 60 56 60 62 1970 267 A 251 53 286
23 350 65 62 56 65 64 2450 222 41 189 45 236
24 295 67 64 56 67 66 3530 187 40 151 40 372
25 256 64 65 56 67 68 3670 163 40 126 38 181
26 224 67 65 57 66 65 2690 141 38 106 40 292
27 228 71 63 57 63 62 1840 123 37 95 48 231
28 243 67 61 57 60 66 1270 107 16 80 42 189
29 257 68 60 57 --- 90 955 92 40 77 40 189
30 259 65 60 57 - 200 719 83 37 128 A 324
31 255 --- 58 57 - 400 - 203 —ae 119 48 -
TOTAL 7289 2746 1990 1789 1596 230 48994 14296 2279 11233 1457 6916
MEAN 235 91.5 64.2 57.7 57.0 74.3 1633 46 76.0 362 47.0 231
MAX 493 217 75 60 67 400 3670 1330 277 1070 97 450
MIN 116 62 55 56 50 50 500 83 16 33 28 63
CFSM 1.18 .46 .32 .29 .29 .37 8.17 2.31 .38 1.81 .24 1.16
IN. 1.36 .51 .37 .33 .30 .43 9.11 2.66 .42 2.09 .27 1.29
CAL YR 1981 TOTAL 89168 MEAN 244 MAX 3000 MIN 21 CFSM 1.22 IN 16.59
WIR YR 1982 TOTAL 102887 MEAN 282 MAX 3670 MIN 28 CFSM 1.41 IN 19.14
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LOCATION,--Lat 46°22'20'", 1lon,
Unit 04020101, on left ban

0.3 mi

STREAMS TRIBUTARY TO LAKE SUPERIOR
04031500 PRESQUE ISLE RIVER AT MARENISCO, ML

downstream from confluence of East and West Branches.

DRAINAGE AREA.--171 mi2

(463 km?2).

89°41'32", in SE 1/4 NW 1/4 sec.21l, T.46 N.,
(0.5 km) upstream from highway bridge in Marenisco, and 1.5

PERIOD OF RECORD.--February 1945 to September 1982 (discontinued).

REVISED RECORDS.--WSP 1707:

GAGE. --Water-stage recorder.

1954.

WSP 1911:

Datum of gage is 1,489.30 ft (453.939 m) National Geodetic Vertical Datum of 1929
Prior to May 27, 1949, nonrecording gage at site 0.3

(levels by Michigan Department of Natural Resources).
mi (0.5 km) downstream at different datum.

Drainage area.

R.43 W., Gogebic Count

i
Y Bekogte

REMARKS . --Records good except those for winter period and those for period of no gage-height record, Feb. 1 to

Mar. 4, which are fair.
headwaters.
3.000 acre-ft (3.7 m’), 2.5 mi (4.0 km) upstream.

during the year.
AVERAGE DISCHARGE.--37 years, 177 ft3/s (5.013 m3/s), 14.06 in/yr (357 mm/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,520 ft3/s (99.7 m3/s) Apr. 25, 1960, gage height, 11.25 ft

(3.429 m); minimum observed, 13 ft3/s (0.37 m3/s) Sept. 30, 1948, gage height, 2.25 ft (0.686 m), site and
datum then in use.

EXTREMES FOR
(2.755 m)

r
height, 3.?5

DAY OCT
1 71
2 77
3 77
4 78
5 80
6 81
7 81
8 81
9 81
10 82
11 82
12 78
13 77
14 87
15 91
16 91
17 91
18 91
19 123
20 221
21 208
22 196
23 186
24 172
25 160
26 150
27 152
28 157
29 160
30 160
31 158
TOTAL 3680
MEAN 119
MAX 221
MIN 71
CFSM .70
IN. .80
CAL YR 1981

TOTAL
WIR YR 1982 TOTAL

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

NOV
142

2692
89.7
142
68
.53
.59

61308
71028

Occasional regulation for lake or pond level control at several locations in the
Since 1939, occasional regulation by Presque Isle Flooding Reservoir, usable capacity, about
Several observations of water temperature were made

DEC

MEAN 168
MEAN 195

CURRENT YEAR,--Maximum dischar
. 18, backwater from i
fc (1.012 m).

MEAN VALUES

JAN FEB MAR APR
82 84 80 240
82 85 80 270
82 85 78 300
82 84 75 400
82 83 75 550
82 82 72 550
82 80 72 550
83 80 70 540
83 78 70 500
84 75 70 480
84 73 70 450
84 72 72 420
84 70 75 480
84 70 78 530
84 72 80 520
83 72 82 650
82 73 82 1000
80 74 82 1650
80 74 8l 1600
78 78 80 1500
79 80 80 1400
80 82 82 1310
80 83 85 1240
81 82 90 1330
82 82 92 1470
82 82 88 1420
82 82 88 1220
81 81 90 1050
80 --- 110 886
80 - 140 770
82 --- 170 ---

2536 219 2639 25276

81.8 78.5 85. 843
84 85 170 1650
78 70 70 240
48 .46 .50 4.93
.55 .48 .57 5.50
MAX 945 MIN 26 CFSM .98
MAX 1650 MIN 37 CFSM 1.14

%10

ce an

1,650 ft3/s (46.7 m3/s) Apr.
g jam; minimum discharge, 36

13345
430
768
145

2.52
2.90

IN 13.34
IN 15.45

18:
f3/

max imum
s (1.02

JUN
263

a3

JUL

e height
s) Aug.

9.04 ft
il, gage



STREAMS TRIBUTARY TO LAKE SUPERIOR
04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI
G S L2 S R R AL B RS R B
Creek, 5.0 mi (8.0 km) upstream from U.S. Highway 2, and 13 mi (21 km) west of Watersmeet.
DRAINAGE AREA.--50.7 mi2 (131.3 kn2).
PERIOD OF RECORD.--October 1944 to current year.
REVISED RECORDS.--WSP 1911: Drainage area.

£
GAGE.--Water-stage recorder. Datum of gage is 1,672.69 ft (509.836 m) National Geodetic Vertical Datum o
1929. Prior to Oct. 1, 1968, nonrecording gage at same site and at datum 4.00 ft (1.219 m) higher.

3 fair and
REMARKS. --Records good,except thoge for period of no gage-height record, May 17 to June 16, which are
those below 10.8 ft3/s (8.28 m-%/s‘)r which are poor. Flow completely regulated by Cisco Lake, usable
capacity, 15,600 acre-ft (19.2 hm?).

AVERAGE DISCHARGE.--38 years, 47.1 ft3/s (1.334 w3/s), 12.62 in/yr (321 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 288 fc3/s (3316 m3/8) May 1-4, 1951, gage height, 6.10 ft
(1.859 m), present datum; minimum daily, 0.09 ft?/s (0.003 m3/s) June 4-23, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge recorded, 206 fr3/s (5.83 w3/s) July 17, gage height, 5.66 ﬂi:l
(1.725 ), but may have been more during period of no gage-height record, May 17 to June 16; minimum daily,
0.29 ft’/s (0.008 m?/s) Aug. 25.

Several observations of water temperature were made during the year.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 139 92 31 3% 32 29 78 116 77 52 1.3 91
2 173 90 32 45 32 29 78 113 72 51 1.2 60
3 142 87 32 52 32 29 84 91 70 52 1.2 51
1A 117 85 32 52 32 29 86 33 65 52 1.2 40
5 113 82 32 52 31 29 86 3.0 29 119 1.2 33
6 76 63 32 51 31 28 85 4.9 27 176 1.2 37
7 44 52 32 51 31 28 84 29 29 97 1.2 88
8 67 49 32 51 31 28 83 74 14 30 .77 126
9 88 39 32 51 31 29 81 82 3.1 32 .55 97
10 85 30 33 51 30 29 81 83 2.0 92 .56 83
11 83 30 33 51 30 28 80 131 1.9 163 62 94
12 94 31 33 51 30 29 81 135 1.0 181 55 92
13 101 31 33 51 30 30 84 136 1.0 177 42 9{
14 100 31 33 51 30 29 84 113 1.3 150 33 9
15 97 31 33 51 30 29 86 94 1.3 134 2 90
16 96 30 32 51 30 29 98 113 .40 178 .31 77
17 108 30 32 50 30 29 111 164 3 201 31 69
18 109 30 33 50 30 29 119 128 46 198 30 69
19 125 30 33 36 30 29 124 124 63 195 .31 70
20 131 30 33 29 30 30 131 144 70 194 30 69
21 127 31 34 29 29 30 132 126 70 188 31 69
22 123 31 33 30 30 30 133 101 .70 184 33 70
23 117 31 33 32 30 30 136 82 70 162 33 70
2% 118 31 33 32 30 30 122 41 94 148 31 68
25 11 31 33 32 29 30 112 1.9 .97 142 29 61
26 109 31 33 32 30 30 113 1.9 10 70 .82 51
27 104 31 34 32 29 30 115 1.9 17 9.6 11 50
28 103 31 33 32 29 30 106 1.9 17 3.8 26 51
29 102 31 33 32 - 30 104 2.0 37 3.3 35 51
30 100 31 33 32 --- 30 117 2.0 53 2.9 58 51
31 95 --- 3% 32 --- 62 ——- 39 “—- 2.1 103 ---
TOTAL 3297 1283 1014 1308 849 940 3014  2311.5 535.23  3439.7  249.54 2113
MEAN 106 42.8 32.7 42,2 30.3 30.3 100 74.6 17.8 111 8.05 70.4
MAX 173 92 34 52 32 62 136 164 77 201 103 126
MIN 44 30 31 29 29 28 78 1.9 .40 2.1 .29 33

CAL YR 1981 TOTAL 17915.45 MEAN 49.1 MAX 213 MIN .25
WIR YR 1982 TOTAL 20353.97 MEAN 55.8 MAX 201 MIN .29
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04061000 BRULE RIVER NEAR FLORENCE, W1
LOCATION. --Lat 45°57'31", long 88°15'S57", in SE 1/4 SE 1/4 sec.ll, T.41 N., R.32 W., Michigan Meridian, Iron
County, Hydrologic Unit 04030106, on left bank 40 ft (12 m) upstream from highway bridge, 1.0 mi (1.6 km)
upstream from Paint River, 2.5 mi (4.0 km) north of Florence, and 5.0 mi (8.0 km) upstream from confluence
with Michigamme River.
DRAINAGE AREA.--389 mi2 (1,008 km?).
PERIOD OF RECORD.-~January 1914 to February 1916, June 1944 to current year.
1914-16.
GAGE.--Water-stage recorder. Datum of gage is 1,200.55 ft (365.928 m) National Geodetic Vertical Datum of 1929

(levels by Owen Ayres Associates). Prior to Aug. 29, 1944, nonrecording gage at bridge 40 ft (12 m) downstream
at same datum.

REVISED RECORDS.--WSP 1387: WSP 1911: Drainage area.

REMARKS, --Records good except those for the winter period, which are fair. Discharge includes some mine pumpage
prior to August, 1977. everal observations of water temperature were made during the year.

AVERAGE DISCHARGE.--39 years (water years 1915, 1945-82), 360 ft3/s (10.20 n3/s), 12.57 in/yr (319 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,700 ft3/s (133 w3/s) July 2, 1953, gage height, 6.57 ft
(23003 m); M§imm ga%e height, 8.27 ft (2.5%1 m) Dec. 26, 1969, backwater from ice; minimum dischatie, 118
t3/s (3.34 w>/s) Decb3 (discharge measurement); minimum gage height, 1.79 ft (0.546 m) July 24, 1964.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,360 ft3/s (38.5 m3/s) Apr. 18, 26, gage hei.ght3/3.70 ft (1.128 w);

maximum ga%e height, 7.97 ft (2.429 m) Apr. 5, backwater from ice; minimum discharge, 216 ft3/s (6.12 wd/s)
Aug. 20, 21, gage height, 1.99 ft (0.607 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES
DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 375 307 283 240 250 270 490 637 360 255 359 378
2 444 298 285 240 250 270 506 599 349 250 341 414
3 386 293 287 240 250 260 505 560 322 265 324 356
4 356 292 286 250 250 250 495 542 313 284 306 321
5 362 293 284 260 250 250 490 519 296 292 289 487
6 387 296 274 260 250 245 480 739 291 377 284 845
7 399 293 290 250 250 240 460 1120 285 320 276 675
8 367 291 288 240 240 240 420 1130 277 278 267 499
9 337 287 260 240 240 240 380 922 281 269 275 416
10 317 281 230 240 240 240 350 820 369 392 272 363
11 313 293 260 250 240 250 396 758 353 972 258 342
12 310 284 280 250 230 260 408 686 314 1050 248 318
13 305 282 300 260 230 270 490 665 298 922 241 340
14 319 281 280 260 230 270 545 649 295 752 240 453
15 342 288 260 260 240 270 680 595 317 623 241 487
16 333 294 240 260 240 275 871 551 310 1060 234 507
17 342 291 230 240 250 280 1170 520 301 1030 230 460
18 494 286 240 230 250 270 1310 519 284 938 229 457
19 498 284 250 260 250 260 1250 502 276 752 228 442
20 428 292 240 240 260 260 1140 484 280 574 219 487
21 378 284 260 240 270 260 965 455 287 484 223 448
22 355 274 280 240 270 270 919 421 293 435 239 396
23 339 250 280 240 250 280 913 393 276 385 258 355
24 323 290 270 240 250 290 1040 374 270 355 250 375
25 318 295 260 240 250 290 1230 362 296 330 250 415
26 317 291 260 250 260 275 1330 356 294 319 251 412
27 313 297 270 250 270 270 1190 351 267 318 327 373
28 312 292 260 250 270 270 955 351 256 311 326 346
29 311 287 240 250 -—- 300 778 347 280 308 333 338
30 313 288 250 250 -—- 360 703 349 275 454 435 383
31 314 -—- 240 250 -— 430 --- 352 -—- 422 375 ——=
TOTAL 11007 8654 8217 7670 6980 8465 22859 17628 8965 15776 8628 12888
MEAN 355 288 265 247 249 273 762 569 299 509 278 430
MAX 498 307 300 260 270 430 1330 1130 369 1060 435 845
MIN 305 250 230 230 230 240 350 347 256 250 219 318
CFSM .91 .74 .68 .64 .64 .70 1.96 1.46 W77 1.31 .72 1.11
IN. 1.05 .83 .79 .73 .67 .81 2.19 1.69 .86 1.51 .83 1.23
CAL YR 1981 TOTAL 146915 MEAN 403 MAX 2030 MIN 230 CFSM 1.04 IN 14.05
WIR YR 1982 TOTAL 137737 MEAN 377 MAX 1330 MIN 219 CFSM .97 IN 13.17
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04063000 MENOMINEE RIVER NEAR FLORENCE, WL

LOCATION.--Lat 45°57'04", long 88°11'13", in NE 1/4 sec.16, T.41 N., R.31 W., Michigan Meridian, Iron County,
Hydrologic Unit 04030108, on left bank 0.5 mi (0.8 km) downstream from confluence of Brule and Michigamme
Rivers, 3.5 mi (5.6 km) northeast of Florence, and at mile 117 (188 km).

DRAINAGE AREA.~--1,780 mi? (4,610 km2).

PERIOD OF RECORD.--January 1914 to current year. Published as "at Twin Falls near Iron Mountain, ML" 1914-57.
Records published for both sites July 1950 to September 1957.

REVISED RECORDS.--WSP 1707: 1953(M). WSP 1911: Drainage area of former site.

GAGE. --Water-stage recorder. Datum of gage is 1,119.23 ft (341.141 m) National Geodetic Vertical Datum of 1929
(levels by Owen Ayres Associates). Prior to July 1950, headwater and tailwater gages and generation data
entered hourly in daily log sheets by company employees at the Twin Falls Powerplant of Wisconsin Electric
Power Co., 10.4 mi (16.7 km) downstream.

REMARKS.--Records excellent. Prior to July 1950, discharge determined from powerplant records computed on basis
of load-discharge rsting of hydroelectric units and rating for tailwater gage during periods of spill. Rating
developed bg Geglogical Survey. Flow regulated by powerplants, Mich} amme Reservoir, capacity, 119,950
acre-ft (148 hm3), and Peavy Pond, capacity, 33,860 acre-ft (41.7 km %, on Michigamme River, and by many
smaller reservoirs above station. Several observations of water temperature were made during the year.

AVERAGE DISCHARGE.--68 years, 1,806 ft3/s (51.15 m3/s).

EXTREMES FOR PERIOD OF RECORD. --Maximun, discharge, 19,500 fe3/s (552 w3/s) Apr. 26, 1960, gage height, 14.15 ft
(4.313 m); minimum, 38 f£t3/s (1.08 m3/s) Aug. 21, 1962, Sept. 26, 1975; mininun gage height, 1.18 fr (0.360
m) Aug. 21, 1962, Nov. &4, 1965; minimum daily discharge, 5/ ft3/s (1.61 m3/s) Sept. 26, 1975.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 9,220 ft3/s (261 m3/s) May 9, gage height, 9.21 ft (2.807 m?’;
minimum, 130 ft3/s (3.68 m3/s) Nov. 7, gage height, 1.59 ft (0.485 m); minimum daily, 494 ft3/s (14.0 m3/s)

July 3.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1570 1670 1850 1150 1460 1570 1750 3920 1530 1430 1440 1510

2 1600 1560 1870 1010 1710 1820 541 3650 1650 1430 1550 1530

3 1170 1730 1810 1350 1940 1700 855 3160 1550 494 1650 1420

4 1270 1740 1810 1920 1780 1550 1430 3020 1670 658 14640 1320

5 1400 2010 1720 1850 1860 1580 1960 2930 1130 728 1550 1970

6 1680 1030 1540 1890 1880 919 1850 3660 1010 858 1350 3160

7 1660 821 1650 1550 1490 889 1740 5550 1380 846 758 2340

8 1750 1200 1700 1750 1800 1360 1690 8850 1340 842 998 1690

9 1910 1590 1710 1330 1820 1420 1910 8850 1350 1110 1400 1830
10 1980 1530 1790 1450 2070 1450 1810 8490 1520 845 1390 1690
11 1960 1450 1670 1550 1990 1390 1890 7070 1650 3720 1250 1600
12 1600 1760 1460 1770 2010 1280 1970 5170 1420 3110 1250 1910
13 1800 1890 1440 1780 2100 880 2250 3990 1530 1870 1150 1660
14 1700 1810 1530 2010 2180 857 2120 3660 1610 2610 1050 1870
15 1590 1850 1870 1920 2030 1430 2550 3910 1850 2210 1430 1300
16 1790 2070 1870 1490 1880 1700 3030 3910 1400 3140 1650 2370
17 1820 1930 2010 1290 2050 1850 3800 3650 1350 3700 1740 2290
18 1760 1970 1890 1560 2200 1850 4050 3450 1350 3650 1710 2310
19 2190 1850 1550 1390 1910 1570 4130 3400 1050 3700 1800 2520
20 2290 1830 1400 1590 2010 674 4230 3410 1140 3290 789 2360
21 1890 1760 1540 1630 1980 671 3990 3480 1540 2670 951 2440
22 2220 1750 1790 1540 2090 1390 3890 3180 1590 2470 1540 2350
23 1890 1980 1660 1370 2050 1200 3850 2780 1460 2220 1520 1990
24 2060 2090 1320 1400 1850 1640 4110 2460 1290 1200 1720 1870
25 1860 1850 1430 1430 1470 5270 2140 1350 967 808 1810
26 1330 1740 1230 1560 1330 6570 1890 79 1540 1490 2080
27 1580 1720 1250 1090 672 6720 2010 749 1400 1520 1820
28 1750 1790 1550 1570 770 5750 2100 1340 1380 1180 1990
29 1480 1740 2050 . 1520 1350 4890 1510 1310 1500 1900 1850
30 1740 1950 2140 1080 1580 4370 1500 1270 1850 1500 2010
31 1370 -=- 1970 1080 1730 e 1420 --- 1500 1650 -
TOTAL 53660 51661 52070 46870 51756 41542 95066 118170 41173 58938 43184 59460
MEAN 1731 1722 1680 1512 1848 1340 3169 3812 1372 1901 1393 1982
MAX 2290 2090 2140 2010 2200 1850 6720 8850 1850 3720 1900 3160
MIN 1170 821 1230 1010 917 671 541 1420 749 494 758 1320

CAL YR 1981 TOTAL 786302 MEAN 2154 MAX 10300 MIN 668
WIR YR 1982 TOTAL 713550 MEAN 1955 MAX 8850 MIN 494



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WL
(HYDROLOGIC BENCHMARK STATION)

LOCATION.--Lat 45°45'49", long 88°27'47", in MW 1/4 sec.23, T.38 N., R.16 E., Florence County, Hgﬂrologic Unit
04030108, on left bank 20 ft (6 m) upstream from dridge on U. S. Forest Service Road 2159, 1.8 mi (2.9 km)
downstream from Mud Creek, 2.6 mi (4.2 km) northwest of Fence, and 11.5 mi (18.5 km) upstream from mouth.

DRAINAGE AREA.--139 miZ (360 kn?).

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--October 1963 to current year.
REVISED RECORDS.--WDR WI-76-1: 1972(M). WDR WI-80-1: Drainage area. WDR WI-81-1: 1965 (M).

GAGE. --Water-stage recorder. Datum of gage is 1,406.16 ft (428.598 m) National Geodetic Vertical Datum of
1929, Prior to June 18, 1964, nonrecording gage at same site and detum.

REMARKS. --Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--19 years, 124 ft3/s (3.51 n3/s) 12.11 in/yr (308 wm/yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum djscharge, 1,640 £ft3/s (46.4 m3/s) Apr. 25, 1979, page height, 4.52 ft
(1.378 m); minimum, 5.9 ft3/s (0.167 m3/s) Oct. 28, 1976, gage height, 0.75 ft (0.229 m), result of temporary
storage from beaver dam.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.5 m3/s) and maximum (¥):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME ISCHARG! GAGE HEIGHT
(£e3/)  (m3fe) (PO o (m) (£c3785 (akse) (PO o (m)
Apr. 18 1800 ice ja *2.95 0.899 Ma 8 0600 428 12.1 2.74 0.835
Apr. 26 1800 *515 jlz.ﬁ 2.93 0.893 Ju{y 13 0700 370 10.5 2.60 0.792

minimum daily discharge, 21 f£t3/s (0.595 m3/s) Feb. 12-13, occurred during a period of ice effect.

RATING TABLE (gage height, in feet, and discherie, in cubic feet per second).
(Stage-discharge relat%on affected by ice Nov. 22, 30, Dec. 1, Dec. 5 to
Mar. 13, Apr. 15, 17-18.)

1.0 17 2.0 170
1.2 30 2,5 330
1.4 50 3.0 550
1.7 100

DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 92 81 54 35 25 32 156 390 67 39 63 152

2 119 78 58 35 25 32 168 342 62 35 61 167

3 115 76 59 34 25 31 186 296 59 40 64 175

4 106 73 60 34 24 30 184 257 51 74 68 163

5 111 71 56 34 24 31 202 229 46 80 66 163

6 122 73 56 34 24 33 196 312 43 72 64 196

7 130 71 56 33 23 33 176 409 41 54 62 208

8 122 69 58 32 23 32 161 423 39 48 58 197

9 113 66 56 31 23 33 155 397 40 48 55 178
10 105 64 50 30 22 41 155 370 60 60 52 157
11 99 62 48 30 22 60 148 343 66 252 48 140
12 96 61 46 30 21 56 156 306 54 338 44 122
13 83 60 46 30 21 58 180 296 47 362 41 124
14 88 39 48 29 22 60 213 276 44 330 40 202
15 103 60 46 29 23 60 260 261 64 309 40 246
16 100 60 44 27 25 58 334 245 75 323 39 255
17 103 62 41 27 26 59 390 208 68 324 38 244
18 140 62 40 28 28 58 470 205 61 319 35 229
19 159 62 38 28 30 56 495 207 56 282 33 217
20 158 62 36 28 31 55 495 193 56 241 36 216
21 147 59 37 28 32 54 478 171 60 202 36 209
22 134 56 38 28 32 54 465 145 67 164 34 193
23 122 57 39 28 31 57 456 125 58 131 34 178
24 110 55 39 28 30 61 469 108 49 107 40 176
25 104 54 38 28 29 62 487 96 50 94 52 179
26 98 58 38 26 28 60 509 86 50 85 61 174
27 94 62 37 27 28 59 514 77 6 81 83 164
28 90 60 37 28 30 59 496 4 43 7 93 152
29 86 58 37 26 --- 62 468 71 6 6% 106 141
30 90 58 36 26 --- 84 433 68 44 69 135 150
31 87 - 36 26 --- 131 -—-- 67 --- 66 144 ---
TOTAL 3426 1909 1408 917 727 1651 9655 7053 1612 4773 1825 5467
MEAN 111 63.6 45.4 29.6 26.0 53.3 322 228 53.7 154 58.9 182
MAX 159 81 60 35 32 131 514 423 75 362 144 255
MIN 83 54 36 26 21 30 148 67 39 35 33 122
CFsM .80 46 .33 .21 .19 .38 2.32 1.64 .39 1.11 W42 1.31
IN, .92 .51 .38 .25 .19 J4h 2.58 1.89 W43 1.28 .49 1.46

CAL YR 1981 TOTAL 46201 MEAN 127 MAX 896 MIN 27 CFSM .91 IN 12.36
WIR YR 1982 TOTAL 40423 MEAN 111 MAX 514  MIN 21 CFSM .80 IN 10.82



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WI--CONTINUED
(HYDROLOGIC BENCH-MARK STATION)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--June 1964 to current year.

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: June 1964 to September 1981 (discontinued).

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

OXYGEN, COLI- STREP-
SPE- DIS- FORM,  TOCOCCI
STREAM-  CIFIC SOLVED FECAL, FECAL, HARD-
FLOW, CON- OXYGEN,  (PER- 0.7 KF AGAR  NESS
INSTAN-  DUCT- PH  TEMPER- DIS- CENT UM-MF  (COLS. (MG /L
TIME TANEOUS  ANCE ATURE SOLVED  SATUR- (COLS./ PER AS
DATE (CFS (UMHOS) (UNITS) (DEG C) (MG/L) ATION) 100 ML) 100 ML)  CACO3)
NOV , 1981
03... 1100 76 145 7.4 4.0 11.8 93 20 30 81
ml?,é“' 0815 62 170 7.9 1.5 12.6 93 K16 K13 83
11... 1130 48 210 7.6 .0 13.6 96 K7 K18 100
JAN , 1982
n?:é' .. 0915 28 220 7.4 .0 - - K8 E63 130
Mii 1130 28 210 7.5 .0 12.4 88 K6 60 120
19... 0930 56 230 7.9 .0 -- -- K9 89 120
MAY
lelg. .. 1405 191 93 -- 15.0 9.3 95 21 75 58
.138' .. 1025 46 185 8.2 19.0 8.7 97 E48 78 100
21... 0845 206 100 7.1 21.0 7.3 85 E48 78 62
AUG
18... 1430 36 195 8.3 21.5 9.4 111 130 270 100
HARD-~
NESS MAGNE- SODIUM  POTAS-  ALKA- CHLO-
NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFATE RIDE,
BONATE DIS- DIS- DIS- SORP- DIS- LAB DIS- DIS-
(MG/L SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED  SOLVED
(MG/L (MG/L (MG/L  PERCENT  RATIO MG /L AS (MG/L (MG/L
DATE  CACO3) AS CA) AS MG) AS NA)  SODIUM AS K) CACO3) AS SO4) AS CL)
Nov , 1981
03... 10 17 9.4 1.7 4 .1 .7 71 6.9 1.6
12... 3.0 18 9.2 1.4 4 .1 .5 80 7.3 1.6
DEC
1l... 4.0 22 12 2.0 4 .1 1.1 100 8.5 1.6
JAN , 1982
Féé' . 27 14 1.8 3 a 1.0 120 8.5 1.7
25... 10 25 14 1.9 3 .1 .9 110 6.6 1.6
MAR
19.. 8.0 26 13 1.7 3 .1 .9 110 9.8 1.4
MAY
20 9.0 13 6.1 1.8 6 .1 .5 49 5.0 1.5
JUN
30. 8.0 23 11 1.5 3 .1 .6 95 6.0 1.1
JUL
21... 11 14 6.5 1.6 5 .1 4 51 6.0 2.6
AUG
18... 4.0 23 11 1.8 4 .1 .9 99 6.0 1.3

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).
E ESTIMATED.




FLUO~-
RIDE,
DIS-
SOLVED
(MG/L
DATE AS F)
NOV , 1981
03... <.1
12... <.1
DEC
11... <.1
JAN , 1982
21... <.1
FEB
25.. <.l
MAR
19... <.1
MAY
20.. <.1
JUN
30... .1
JUL
21. .1
AUG
18.. .1
NITRO-
GEN,
ORGANIC
TOTAL
(MG/L
DATE AS N)
NOV , 1981
03... --
12.. --
DEC
11... .62
JAN , 1982
21... 40
FEB
25. 19
MAR
19... 30
MAY
20.. .66
JUN
30.. .25
JUL
21. 1.0
AUG
18.. .68

STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SILICA,
DIS-
SOLVED
(MG/L

AS
S102)
9.7
8.9
10
14
14
14
4.9
5.2
8.9
7.0
NITRO-
GEN,
ORGANIC
DIS-
SOLVED
(MG/L
AS N)

.27
.26
.26
.77
.27
1.0

SOLIDS,
RESIDUE
AT 180
DEG. C
DIS-
SOLVED
(MG/L)

114
119
136
165
141

.70

SOLIDS,
SUM OF
CONSTI-
TUENTS,
DIS-
SOLVED
(MG /L)

90
95
117
140
130
133
62
106

SOLIDS,
DIS-
SOLVED
(TONS
PER
AC-FT)

.16

.16

.18

.22

.19

.18

.1

.17

.20

.22
NITRO-
GEN, AM-
MONIA +
ORGANIC

DIS.
(MG/L
AS N)

24
.15
.38
.34
.34
.80
.30
1.1
.60

SOLIDS,
DIS-
SOLVED
(TONS
PER
DAY)

23.4
19.9
17.6
12.5
10.7
19.5
40.7
15.8
83.4
15.7

NITRO-
GEN
DIS-
SOLVED
(MG /L
AS N)

.17
.20
.22
.11
<.10
.11
.11

NITRO-
GEN,

NO2+NO3
DIS-

SOLVED

MG/L
AS N)

.02
.14

NLITRO-
GEN,
AMMONIA
TOTAL
(MG /L
AS N)

NLTRO-
AMMONiA
DIS-
SOLVED
MG /L
AS N)

<.010
.020
.110
.080
.080
.030
.030
.080
.060

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)

12
6.3
3.9
3.7
3.4

18

35
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

NAPH- CHLOR-
PCB PCN, THA- ALDRIN, DANE, DDD,
STREAM- TOTAL TOTAL LENES, TOTAL TOTAL TOTAL
FLOW, IN BOT- IN BOT- POLY- IN BOT- CHLOR- IN BOT- IN BOT-
INSTAN-  PCB, TOM MA- TOM MA- CHLOR. ALDRIN, TOM MA- DANE, TOM MA- DDD,  TOM MA-
TIME TANEOUS  TOTAL TERIAL  TERIAL  TOTAL TOTAL TERIAL  TOTAL TERIAL  TOTAL TERIAL
DATE (CFS)  (UG/L)  (UG/KG) (UG/KG) (UG/L) (UG/L) (UG/KG) (UG/L)  (UG/KG)  (UG/L) (UG/KG)
AUG , 1982
1430 36 <.10 <1 <1.0 <.10 <.01 <.1 <.10 <1.0 <.01 <.1
DI- ENDO-
DDE, DDT, ELDRIN, SULFAN, ENDRIN,
TOTAL TOTAL TOTAL TOTAL TOTAL
IN BOT- IN BOT- DI- DI- IN BOT- ENDO-  IN BOT- IN BOT-
DDE, TOM MA- DDT, TOM MA- AZINON, ELDRIN TOM MA- SULFAN, TOM MA- ENDRIN, TOM MA- ETHION,
TOTAL TERIAL  TOTAL TERIAL  TOTAL TOTAL TERIAL  TOTAL TERIAL  TOTAL TERIAL  TOTAL
DATE (UG/L) (UG/KG)  (UG/L) (UG/KG)  (UG/L) (UG/L) (UG/KG)  (UG/L) (UG/KG) (UG/L) (UG/KG)  (UG/L)
AUG , 1982
18.. <.01 <.1 <.01 <.1 <.01 <.01 <.1 <.01 <. <.01 <.1 <.01
HEPTA- HEPTA- METH-
CHLOR, CHLOR LINDANE 0XY -
TOTAL HEPTA- EPOXIDE TOTAL METH- CHLOR, METHYL METHYL
HEPTA- 1IN BOT- CHLOR TOT. IN IN BOT- MALA- OXY- TOT. IN PARA- TRI-
CHLOR, TOM MA- EPOXIDE BOTTOM LINDANE TOM MA- THION, CHLOR, BOTTOM THION, THION, MIREX,
TOTAL TERIAL  TOTAL MATL.  TOTAL TERIAL  TOTAL TOTAL MATL.  TOTAL TOTAL TOTAL
DATE (UG/L) (UG/RG)  (UG/L) (UG/KG)  (UG/L) (UG/KG) (UG/L)  (UG/L) (UG/KG)  (UG/L) (UG/L)  (UG/L)
AUG , 1982
18... <.01 <.1 <.01 <.1 <.01 <.1 <.01 <.01 <.1 <.01 <.01 <.01
TOXA-
MIREX, PER- PHENE,
TOTAL THANE TOTAL
IN BOT-  PARA- PER- IN TOX-  IN BOT-  TOTAL
TOM MA- THION, THANE BOTTOM APHENE, TOM MA- TRI~ 2,4-D, 2, 4-DP 2,4,5-T SILVEX,
TERIAL  TOTAL TOTAL  MATERIL  TOTAL TERIAL  THION TOTAL TOTAL TOTAL TOTAL
DATE  (UG/KG)  (UG/L) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L)  (UG/L) (UG/L) (uG/L)  (UG/L)
AUG , 1982
18... .1 <.01 <.10 <1.00 <1 <10 <.01 <.01 <.01 <.01 <.01
SEDI- SED.
SPE- MENT, SUSP.
STREAM- CIFIC SEDI- DIS- SIEVE
FLOW, CON- MENT,  CHARGE, DIAM.
INSTAN- TEMPER-  DUCT- SUS- SUS- % FINER
TIME TANEOUS  ATURE ANCE PENDED  PENDED THAN
DATE (CFS)  (DEG C) (UMHOS) (MG/L) (T/DAY) .062 MM
NOV , 1981
03. 1100 76 4.0 145 3 .62 73
12... 0815 62 1.5 170 2 .33 83
JAN , 1982 f
21... 0915 28 .0 220 3 .23 20
MAY
20.. 1405 191 15.0 93 5 2.6 45
JUN
30... 1025 46 19.0 185 5 .62 77
JUL
21.. 0845 206 21.0 100 8 A 77
AUG
18... 1430 36 21.5 195 2 .19 100



TIME
DATE
JUN , 1982
30... 1025
COBALT,
DIS-
SOLVED
(UG/L
DATE AS CO)
JUN , 1982
30... <3
MERCURY
TOTAL
RECOV~
ERABLE
(uG/L
DATE AS HG)
JUN , 1982
30... .
DATE
AUG ,
i8...

COFPPER,
TOTAL
RECOV-

MERCURY

TIME

1982

1430

STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 FOFPLE RIVER NEAR FENCE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

ARSENIC
TOTAL
(UG /L
AS as)

COPPER,
DIS~
SOLVED
(UG /L
AS CU)

<10

MOLYB-
DENUM,
DIS-
SOLVED
(UG/L
AS MO)

<10

STREAM~
FLOW,
INSTAN-
TANEQUS
(CFS)

36

ARSENIC
SUs-~
PENDED
TOTAL
(UG/L
AS AS)

IRON,
TOTAL

RECOV-
ERABLE

AS FE)

400

SELE-
TOTAL

(UG/L
AS SE)

<1

ARSENIC
DIS-
SOLVED

AS AS)

SELE-
NIUM,
DIS-
SOLVED
(UG/L
AS SE)

<1

<100

IRON,
DIS-
SOLVED
(uG/L
AS FE)

140

SILVER,
TOTAL
RECOV-

BARIUM,
DIS-
SOLVED
(UG /L
AS BA)

17

LEAD,
TOTAL
RECOV-
ERABLE
(UG/L
AS PB)

<1

SILVER,

RADIOCHEMICAL ANALYSES

GROSS
TOTAL
(UG/L
AS
U-NAT)

<.4

GROSS
SOLVED
(pCI/L
AS
€S-137)

2.4

GROSS
BETA,
SUSP.
TOTAL
(pCI/L

AS
CsS-137)

<.4

BERYL-

LEAD,
DIS-
SOLVED
(ve/L
AS PB)

<10

STRON-
TIUM,
DIS-

SOLVED

AS SR)

27

CADMIUM
TOTAL

RECOV-
ERABLE
(UG/L
AS CD)

LITHIUM
DIS-

SOLVED
(UG/L

AS LI)

<4

VANA-
DIUM,
DIS-
SOLVED
(UG/L
AS V)

<6.0

AS SR
YT-90

<.4

CADMIUM
DIS-
SOLVED
(UG /L
AS CD)

<1l

MANGA-
NESE,
TOTAL
RECOV-
ERABLE
(ue/L
AS MN)

110

ZINC,
TOTAL
RECOV-
ERABLE
(UG/L
AS ZN)

920

THOD
(PCI/L)

-04

MANGA-

s
SUS-
PENDED
RECOV.
(UG/L
AS MN)

20

ZING,
DIS~-
SOLVED
(UG/L
AS ZN)

<4

CYANIDE

37



STREAMS TRIBUTARY TO LAKE MICHIGAN
04066000 MENOMINEE RIVER NEAR PEMBINE, WL
LOCATION.--Lat 45°35'56", long 87°46'32", in SW 1/4, sec.16, T. 37 N., R.28 W., Michigan Meridian, Menominee County,
MI, Hydrologic Unit 040301%8, on left bank 0.6 mi (1.0 km) upstream from Pemene Creek, 4.0 mi (6.4 km) west of
Nathan, MI, 10.9 mi (17.5 km) southeast of Pembine, and at mile 65.8 (105.9 km).
DRAINAGE AREA.--3,110 mi2 (8,050 kn?).

PERIOD OF RECORD.--October 1949 to July 1982 (discontinued at this location). Monthly discharge only for some
periods, published in WSP 1307.

REVISED RECORDS.--WSP 1277: 1952. WDR WI-80-1: Drainage area.

GAGE.--Water-stage recorder. Altitude of gage is 770 ft (235 m), from river-profile map. Prior to Oct. 28,
1972, at site 0.5 mi (0.8 km) downstream at datum 15 ft (4.6 m) lower. Gage moved downstream 1.0 mi (1.6 km)
Auguat 1982,

REMARKS.--Records are fair. Flow regulated by powerplants and g Michiﬁamme Reservoir, capacity, 119,950 acre-ft
(148 tm2), and Peavy Pond, capacity, 33,860 acre-ft (41.7 tm §, on the Michigamme River, and by many smaller
reservoirs above station.

AVERAGE DISCHARGE.--33 years, 2,986 ft3/s (84.56 m3/s).

EXTREMES FOR PERIOD OF RECORD, ~-Maximum giaeharge, 26,900 ft3/s (762 m3/s) May 8, 1960, gage height, 13.90 ft
(4.237 m); minimum, 694 £t3/s (19.7 n3/s) Sept. 3, 1969, gage height, 1.66 £t (0.506 m).

EXTREMES FOR CURRENT YEAR.--Maximum djscharge, 12,500 ft3/s (354 w3/s) May 9, gage height, 13.56 ft (4.133 m);
minimum daily, 1,300 ft3/s (36.8 w3/s) July 4-6.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 15 to Apr. 6.)

7.0 1,050 10.0 5,080
8.0 2,110 12.0 9,000
9.0 3,470 4.0 13,600

DISCHARGE, IN CUBIC FEET PER SEggND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
Mi

VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2500 2270 2540 2100 1800 2000 4500 6590 2310 1600
2 2600 2330 2500 1500 1900 2200 3500 5830 2000 1600
3 2600 2480 2410 1600 2100 2400 3000 5110 1900 1400
4 1800 2330 2590 1700 2200 2300 3500 4980 2000 1300
5 1900 2380 2560 2200 2200 2000 4000 4990 1800 1300
6 2000 2480 2470 2400 2200 1700 4300 4840 1500 1300
7 2300 1910 2210 2400 2100 1500 4260 7190 1700 1400
8 2850 1510 2240 2100 2000 1800 3870 10800 1800 1500
9 2890 1860 2240 1900 2000 1900 3960 12300 1800 1400
10 2830 2230 2330 1800 2300 1800 3740 11700 1900 2200
11 2910 2290 2280 1900 2500 1600 3700 10900 2000 5390
12 2620 2120 2180 2100 2200 1600 3860 8530 1900 7340
13 2490 2350 2000 2300 2300 1600 4290 7070 2000 5720
14 2430 2570 1760 2300 2400 1400 4720 5900 2000 5590
15 2610 2470 2000 2200 2400 1500 4840 6070 2200 5050
16 2500 2480 2200 2100 2500 1800 6010 6220 2770 5390
17 2500 2540 2200 1900 2400 2300 7990 5900 2400 6950
18 2960 2560 2100 1900 2500 2300 8720 5130 1900 6580
19 3710 2510 2000 1900 2400 2200 8340 5260 1600 6000
20 3300 2550 1900 1900 2400 1600 8720 5290 1400 5000
21 3300 2620 1900 1900 2400 1500 8490 5120 1800 4000
22 3130 2480 2000 2000 2500 1700 7570 4900 2100 3800
23 3140 2520 2100 2000 2600 1900 7120 4550 2000 3000
24 2900 2550 2000 1900 2600 1800 7850 3710 1800 2000
25 2990 2750 1800 1900 2400 2200 8350 3410 1700 1500
26 2840 2560 1800 2000 2300 2100 9840 2960 1500 1600
27 2390 2530 1900 1800 2000 1700 10800 3090 1400 1800
28 2250 2600 2000 1700 1700 1500 9620 2980 1400 1800
29 2350 2620 2100 1800 -—- 1600 8240 2760 1700 2000
30 2370 2570 2200 1500 --- 2400 7350 2620 1800 1900
31 2480 -— 2400 1600 - 4000 -— 2280 LLt 1900
TOTAL 82440 72020 66910 60300 63300 59900 185050 178980 56080 99310
MEAN 2659 2401 2158 1945 2261 1932 6168 5774 1869 3204
MAX 3710 2750 2590 2400 2600 4000 10800 12300 2770 7340
MIN 1800 1510 1760 1500 1700 1400 3000 2280 1400 1300

CAL YR 1981 TOTAL 1187350 MEAN 3253 MAX 17600 MIN 1200



STREAMS TRIBUTARY TO LAKE MICHIGAN
04066003 MENOMINEE RIVER BELOW PEMENE CREEX NEAR PEMBINE, WI

LOCATION. --Lat 45°34'46", lon

39

87°47'13", in NE 1/4, sec.29, T. 37 N., R.28 W., Michigan Meridian, Menominee County,

MI, Hydrologic Unit 040301088, on left bank 40 ft (12 m) downstream from County Trunk Z bridge, 0.9 ml (1.4 ka)

downstream
mile 64.3 (103.5 kam).

DRAINAGE AREA.--3,140 miZ (8,130 kmZ).

Prior to August 1982, at site 1.5 of (2.4 km) upstream.

PERIOD OF RECORD.-~-October 1949 to current year.
only for some periods, published in WSP 1307.

GAGE. --Water -stage recorder. Altitude of gege is 740 ft (226 m), from topographic map.

Published es 'near Pemblne" prior to August 1982.

om Pemene Creek, 3.9 mfi (6.3 km) west of Nethen, MI, 10.6 mi (17.1 km) southeest of Pembine, and at

Monthly discharges

October 1949 to Oct. 27,

1972, water-stage recorder at site 1.0 mi (1.6 km) upstream at different datum, and Oct. 28, 1972, to August 1982,

water-stage recorder at site 1.5 wi (2.4 km) upstream et different datum.

REMARKS . --Records good except those for period of no gege-height record, Aug. 1-19, which are fair.
by gowerplents and by Michigamme Reservoir, capacity, 119,950 acre-ft (148 hm3), and Peavy Pond, cepacity,
60 ecre-ft (41.7 hm3), on the Michigamme River, and by many smeller reservoirs above station.

33,
AVERAGE DISCHARGE.--33 years, 2,986 fr3/s (84.56 wd/s).

Flow regulated

EXT%%MES FOR PERIOD OF RECORD.--Maximum discherge, 26,900 fe3/s §7G§/m3/s) May 8, 1960, gage height, 13.90
m

.237 m)
site and datum then in use.

site and datum then in use; minimum, 694 ft3/s (19.

EXTREMES FOR CURRENT YEAR.--Maximum dischargelgurhlug Kgrt&og/
aily, s

gage height, 9.95 ft (3.033 m); minimum

s) Sept. 3, 196

ust to_September, 5,4
34.0 w3/s) Aug. 14.

ft
9, gage helght, 1.66 fr (0.506 m)

00 ft3/s (153 md/s) Sept. 7,

RATING TABLE (gage height, in feet, and discherge, in cubic feet per second).

9.0 3,760
10. 5,500

DISCHARGE, IN CUBIC FEET PER ’%EAC%NB gé'gEk YEAR OCTOBER 1981 TO SEPTEMBER 1982

o
>
<

OCT NOV DEC JAN FEB

e
VPN VS WN

AL

MAR APR MAY JUN JUuL AUG SEP
2000 2570
2200 2710
2100 2580
2100 2670
2000 2420
2100 4370
1700 4280
1400 3190
1700 2890
1800 3190
1900 2620
1800 2630
1700 2710
1200 3250
1400 3940
1600 4410
1700 4590
1900 4230
2200 4290
2020 4320
1800 4040
1630 4180
1640 3490
1890 3480
2190 3540
2170 3560
2380 3560
2110 3150
2180 3400
2680 3190
2470 ~--
59660 103450
1925 3448
2680 4590
1200 2420
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MC ALLISTER, WI
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

LOCATION. --Lat 45°19'33", long 87°39'48", in SW 1/4 SE 1/4 sec.l7, T.33 N., R.23 E., Marinette County, Hydrologic
Unit 04030108, on right bank 85 ft (26 m) downstream from bridge on County Highway JJ, 2.9 mi (4.7 km) downstream
from Grand Rapids Dam, 2.6 mi (4.2 km) east of McAllister, 1.9 mi (3.1 an downstream from Little Cedar River, and
at mile 22.6 (36.4 km).

DRAINAGE AREA.--3,930 miZ (10,200 km2).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1945 to September 1961; October 1961 to September 1979, miscellaneous measurements and peaks
only; October 1979 to current year.

REVISED RECORDS.--WDR WI-80-1: Drainage area.

GAGE. --Water -stage recorder and crest-stage gage. Datum of gage is 622.20 ft (189.647 m) National Geodetic Vertical
Datum of 1929 (Michigan Department of Transportation reference mark). Prior to May 15, 1945, nonrecording gage
1,400 ft (427 m) downstream at same datum; May 16, 1945, to September 1961, water-stage recorder 1,000 ft (305 m)
downstream at same datum; October 1961 to September 1979, crest-stage gage 1,100 ft (§35 m) downstream at Same
datum.

REMARKS . --Records good except those for winter geriod, which are fair. Flow regulated by powerplants, by Michigamme
Reservoir, capacity, 119,950 acre-ft (148 hm’), and Peavy Pond, capacity, 33,860 acre-ft (41.7 tw3) on the
Michigamme River, and by many smaller reservolrs above station.

AVERAGE DISCHARGE.--19 years (water years 1946-61, 1980-82), 3,437 ft3/s (97.34 m3/s).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 32,500 E:3/3 (920 m3/s‘); May 9, 1960, gage height, 20.0 ft (6.096 m),
z‘.xz'ogzgra h based on gage readings; minimum observed, 538 ft3/s (15.2 m3/s) Oct. 6, 1946, gage height, 7.29 ft
. .
EXTREMES FOR CURRENT YEARg--Maximum discharge, 12,700 ft3/s (360 m3/s) May 10, gage height, 14.89 ft (4.538 m);
minimum daily 1,540 ft-/s (43.6 m3/s) Aug. 16.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 11 to Apr. 25.)

8.8 1,510 11.0 4,600

9.0 1,740 12.0 6,400

9.5 2,360 13.0 8,300

10.0 3,040 14.0 10,500

15.0 13,000
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 -

MEAN VALUES

DAY oCT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 2060 2900 3030 2600 1600 1900 4000 8640 2510 2300 2830 2710
2 2940 2660 3080 2300 1900 2100 5000 7560 2610 2320 2830 3140
3 2880 2660 2780 1900 2000 2300 5400 6640 2640 1970 2950 3190
4 2870 2770 2720 1700 2200 2500 5200 6030 2610 1730 3170 3020
5 2970 2710 2830 2000 2300 2300 4600 5900 2370 1570 3030 2980
6 2530 2670 2970 2400 2300 2100 5800 6110 2290 1660 2850 4140
7 3130 2740 2830 2500 2300 1800 5800 6480 2120 1680 2820 5040
8 2850 2410 2440 2500 2200 1700 5400 8510 2010 1770 2790 5110
9 3370 1760 2600 2200 2100 1900 5200 11200 2040 1940 2120 3340
10 3200 2210 2330 2000 2100 2000 5200 12500 2210 1760 1840 3100
i1 3110 2650 2300 1900 2400 1900 5200 12300 2470 3660 2280 3620
12 3190 2670 2300 2100 2500 2200 5600 11400 2190 7790 2440 3210
13 3320 2440 2400 2300 2500 1900 6400 8990 2450 9510 2430 3200
14 3060 2560 2400 2400 2400 1900 6400 7640 2680 8350 2270 3130
15 2750 2650 2200 2400 2500 1800 6800 6380 2890 7700 2050 4040
16 3060 2770 2100 2400 2500 1900 7400 6980 3080 7410 1540 5220
17 3050 2960 2300 2300 2600 2100 8600 6660 3350 8630 1930 5060
18 3220 2770 2400 2000 2500 2600 10000 6460 3050 9180 2110 5490
19 3760 2840 2400 2000 2600 2700 10000 5940 2540 8760 2716 5250
20 4530 2710 2300 1900 2500 2400 10000 5770 2170 7830 2430 5280
21 4030 2820 2000 2000 2500 1900 10000 5790 2230 6470 2050 5300
22 3460 2660 2200 2000 2500 2000 9400 5580 2740 5430 1820 4840
23 3240 2810 2300 2100 2700 2100 8800 5510 2960 4860 1670 4780
24 3360 2670 2300 2100 2700 2200 8200 4510 2600 4370 2080 4040
25 3410 2800 2100 2000 2700 2200 8800 3950 2830 3340 2110 4100
26 3260 3110 2000 2000 2600 2400 9540 3740 2140 2110 2410 4230
27 3190 2820 2000 2100 2400 2500 11100 2950 2050 2610 2500 4280
28 2890 3090 2200 1900 2100 2200 12100 3190 1900 2800 2750 4270-
29 2530 2820 2200 1800 --- 2100 11200 3210 1960 2930 2780 3860
30 2740 2920 2200 1800 --- 2400 9370 3000 2300 2720 2940 3790
31 2810 --- 2400 1700 - 3000 --- 3020 - 2970 3010 -
TOTAL 96770 81030 74610 65300 66200 67000 226510 202540 73990 138130 75540 122760
MEAN 3122 2701 2407 2106 2364 2161 7550 6534 2466 4456 2437 4092
MAX 4530 3110 3080 2600 2700 3000 12100 12500 3350 9510 3170 5490
MIN 2060 1760 2000 1700 1600 1700 4000 2950 1900 1570 1540 2710

CAL YR 1981 TOTAL 1393280 MEAN 3817 MAX 19400 MIN 1420
WIR YR 1982 TOTAL 1290380 MEAN 3535 MAX 12500 MIN 1540



STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--December 1977 to current year.

TIME
DATE
NOV , 1981
1... 1330
JAN , 1982
20... 1330
MAY
20.. 1040
JUL
20. 1430
AUG
18 0945
HARD-
NESS
NONCAR-~
BONATE
(MG/L
AS

DATE  CACO3)
NOV , 1981
11... 8.0
JAN , 1982
20... 1

4
MAY
20... 6.0
JUL
20... 8.0
AUG
18... 5.0

SILICA,
DIS-
SOLVED
MG/L
AS
DATE  SI02)
NOV , 1981
11...
JAN , 1982
20... 10
MAY
20... 5.7
JuL
20... 8.4
AUG
18... 7.6

K RESULTS BASED ON

STREAM-
FLOW,
INSTAR-
TANEOUS
(CFS)
2590
2200
5810
7780
2180

CALCIUM
DiIS~-
SOLVED
(MG/L
AS CA)

24
25
16
22
22

SOLIDS,

RESIDUE

AT 180
DEG. C
DIS-
SOLVED
(MG/L)

140
138

76
160

118

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SPE-
CIFIC
CON-
DUCT-
ANCE
(UMHOS )
210
240
135
180

200

MAGNE -
SIUM,
DIS-

SOLVED
(MG/L

AS MG)

11

12
7.2
9.7

10
SOLIDS,

SUM OF
CONSTI-

105
112

PH

(UNLTS)

7.6
7.7
7.7
8.0

SODIUM,
DIS-

SOLVED
(MG/L

AS NA)

2.1

2.4

2.0

2.5

2.7

SOLIDS,
DIS-

SOLVED
(TONS

PER

AC-FT)

.19

.21

.10

.22

.16

TEMPER -
ATURE
(DEG C)
4.0

.0

17.0
22.0

23.5

PERCENT
SODIUM

LAY B - N

SOLIDS,
DIS-

SOLVED
(TONS

PER

DAY)

979

939

1190

3360

695

TUR-
BID-

ITY
(FTU)

1.5
1.4
1.9
2.6
1.8

SODIUM
SORP~

TION
RATIO

NITRO-
GEN,
NO2+R03
DIS-
SOLVED
(MG/L
AS N)
.11
.23

.16

<.10

OXYGEN,
DIS-
SOLVED
(MG /L)

12.0

8.7
8.3
8.5

POTAS -
SIUM,
DIS-

SOLVED

MG /L

AS K)

-050
.080
.050

OXYGEN,
DIS-
SOLVED
(PER-
CENT
SATUR -
ATION)
95
93
98

104

ALKA-
LINITY
LAB
(MG/L
AS
CACO3)
97
98
64
87
91
NITRO-
GEN, AM-
MONIA +
ORGANIC
TOTAL
(MG /L
AS N)
46
.23
!
.80

1.80

COLI-
FORM,
FECAL,
0.7
UM-MF
(COLS. /
100 ML)
K5
K10
K&
33

K16

SULFATE
Dis-~

PHOS-
PHORUS,
TOTAL
MG /L
AS P)
.020
.010
.030
.040

.020

COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLOMY COUNT).

STREP-

TOCOCCI

FECAL,

KF AGAR
(COLS .
ER

P
100 ML)

K10
K9
150
50
29

HARD-
NESS
MG /L
AS
CACO3)
110
110
70
95
96

FLUO-
RIDE,
DIS-
SOLVED
MG/L
AS F)

<.1
<.1
<.1

41
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BARIUM, CADMIUM
ARSENIC BARIUM,  SUS- CADMIUM suUS-
STREAM- SUS-  ARSENIC TOTAL PENDED BARIUM, TOTAL PENDED CADMIUM
FLOW, ARSENIC PENDED DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV- DIS-
INSTAN-  TOTAL TOTAL SOLVED ERABLE  ERABLE SOLVED ERABLE ERABLE  SOLVED
TIME TANEOUS  (UG/L (UG/L (UG/L (UG /L (UG /L (UG /L (UG /L (UG /L (UG /L
DATE (CFS) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS CD)
NOovV , 1981
11... 1330 2590 1 1 0 <100 -- 12 <1 -- 1
MAY ,
20... 1040 5810 1 0 1 <100 - 28 1 0 --
JUL
20.. 1430 7780 2 1 1 100 70 30 2 0 --
AUG
18. 0945 2180 2 0 2 <100 -- 15 2 -- <1
CHRO- CHRO- COBALT, COPPER, TRON,
MIUM, MIUM, CHRO-  COBALT, SUS- COPPER,  SUS- IRON, SUs-
TOTAL SUS- MIUM, TOTAL  PENDED  COBALT, TOTAL PENDED COPPER,  TOTAL PENDED
RECOV-  PENDED  DIS- RECOV-  RECOV-  DIS- RECOV~-  RECOV-  DIS- RECOV-  RECOV-
ERABLE RECOV. SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE  ERABLE
(UG/L (UG/L (UG /L (UG /L (UG/L (uG/L (UG /L (UG/L (UG /L (UG/L (UG /L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS FE) AS FE)
NOV , 1981
cee 20 -- <10 <1 -- <1 6 -- <1 320 220
MAY , 1982
20... 10 - <10 3 1 2 5 1 4 410 280
JUL
20... <10 - <10 1 0 1 7 2 5 530 370
AUG
18... 10 0 10 2 0 2 14 4 10 210 160
LEAD, MANGA-  MANGA- MERCURY
LEAD, SUS- NESE, NESE, MANGA- MERCURY sus-
IRON, TOTAL PENDED  LEAD, TOTAL Sus- NESE, TOTAL PENDED MERCURY
DIS- RECOV-  RECOV- DIS- RECOV-  PENDED DIS- RECOV-  RECOV- DIS-
SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG /L (uG/L (UG /L (UG /L (UG /L (UG /L (UG/L (uG/L (UG/L
DATE AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG) AS HG)
NOV , 1981
11.. 100 3 2 1 40 30 11 .1 - <.1
MAY , 1982
20... 130 16 10 6 80 60 16 <.1 - <.1
JUL
20... 160 5 -- <1 100 80 16 .2 .1 .1
AUG
18.. 48 2 -- <1 60 50 10 <.l - <.1
NICKEL, ZINC,
NICKEL, SUS- SELE-  SILVER, ZINC, SUs-
TOTAL PENDED NICKEL, SELE- NIUM, TOTAL  SILVER, TOTAL PENDED  ZINC,
RECOV-  RECOV-  DIS- NIUM, DIS- RECOV~ DIS- RECOV-  RECOV- DIS-
ERABLE ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE ERABLE  SOLVED
(uG/L (UG /L (UG /L (UG/L (UG/L (UG/L (UG/L (UG/L (UG /L (UG/L
DATE AS NI) AS NI) AS NI) AS SE) AS SE) AS AG) AG) AS ZN) AS ZN) AS ZN)
NOV , 1981
“es <1 -- <1 <1 <1 <1 <1 40 30 8
MAY , 1982
20... 0 2 <1 <1 <1 <1 10 -- 29
JUL
20... 2 0 2 <1 <1 <1 <1 30 10 18
AUG
18... 4 3 1 <1 <1 <1 <1 60 50 11



STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

CHLOR-
PCB, PCN,  ALDRIN, DANE, pDD, DDE, ppT,
STREAM-  TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
FLOW, IN BOT- IN BOT- 1IN BOT- ATRA-  IN BOT- IN BOT- 1IN BOT- IN BOT-
INSTAN- TOM MA- TOM MA- TOM MA- ZINE, TOM MA- TOM MA- TOM MA- TOM MA-
TIME TANEOUS TERIAL TERIAL TERIAL  TOTAL TERIAL  TERIAL TERIAL  TERIAL
DATE (CFS)  (UG/KG) (UG/KG) (UG/KG)  (UG/L) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
MAY , 1982
20... 1040 5810 9 <1.0 <.1 <.10 <1.0 <.1 <.1 <.1
AUG
18... 0945 2180 <1 <1.0 <.1 <.10 <1.0 <.l <.1 <.1
DI- DI- ENDO- HEPTA-  HEPTA- MALA-
AZINON, ELDRIN, SULFAN, ENDRIN, ETHION, CHLOR, CHLOR LINDANE THION,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL  EPOXIDE  TOTAL TOTAL
IN BOT- 1IN BOT- IN BOT- IN BOT- 1IN BOT- 1IN BOT- TOT. IN IN BOT- IN BOT-
TOM MA- TOM MA- TOM MA- TOM MA~ TOM MA- TOM MA-  BOTTOM TOM MA- TOM MA-
TERIAL  TERIAL TERIAL TERIAL TERIAL TERIAL MATL.  TERIAL  TERIAL
DATE (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
MAY , 1982
20... <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1
AUG
18... <.l <.1 <.1 <.1 <.1 <.l <.1 <.1 <.1
METH-  METHYL METHYL PARA- TOXA- TRI-
OXY- PARA- TRI- MIREX, THION, PER- PHENE,  THION, TRI-
CHLOR THION, THION,  TOTAL TOTAL  THANE TOTAL TOTAL FLURA-
TOT. IN TOT. IN TOT. IN IN BOT- IN BOT- IN IN BOT- 1IN BOT- LIN
BOTTOM  BOTTOM  BOTTOM TOM MA- TOM MA- BOTTOM TOM MA- TOM MA-  TOTAL
MATL. MATL . MATL. TERIAL TERIAL MATERIL TERIAL TERIAL RECOVER
DATE  (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)  (UG/L)
MAY , 1982
20... .1 <.1 <.1 <.1 <.1 <1.00 <10 <.1 ==
AUG
18... <.1 <.1 <.1 <.1 <.1 <1.00 <10 <.1 <.50
SEDI- SED.
SPE- MENT, SUSP.
STREAM- CIFIC SEDI - DIS- SIEVE
FLOW, CON- MENT, CHARGE, DIAM.
INSTAN- TEMPER-  DUCT- SUS- SUS- 7 FINER
TIME TANEOUS  ATURE ANCE PENDED  PENDED THAN
DATE (CFS) (DEG C) (UMHOS) (MG/L) (T/DAY) .062 MM
NOV , 1981
11. 1330 2590 4.0 210 3 21 78
JAN , 1982 .
20.. 1330 2200 .0 240 1 5.9 100
MAY
JIZII?“ 1040 5810 17.0 135 8 125 72
1213' . 1430 7780 22.0 180 10 210 65
A
18.. 0945 2180 23.5 200 3 18 78

43



STREAMS TRIBUTARY TO LAKE MICHIGAN
04069500 PESHTIGO RIVER AT PESHTIGO, WL

LOCATION.--Lat 45°02'49", long 87°44'40", in NE 1/4 sec.30, T.30 N., R.23 E., Marinette County,
04030105, on left bank 75 %t (23 m) downstream from Chxcaoo and Northwestern Railway bridge,
downstream from Wisconsin Public Service Corp. Powerplant at Peshtigo, and 11.5 mi (18.5 km)
mouth.

Hydrologic Unit
0.5 mi (0.8 km)
upstream from
DRAINAGE AREA.--1,080 miZ (2,797 km2).

PERIOD OF RECORD.--June 1953 to current year.

REVISED RECORDS.--WDR WI-80-1: Drainage area.

Datum of 1929.
m3/s), which are

GAGE.--Water-gstage recorder. Datum of gage is 584.64 ft (178.198 m) National Geodetic Vertical

those for winter period and discharges less than 450 ft3/s (12.74
caused by two powerplants upstream.

927 £t3/s (26.25 m3/s), 11.66 in/yr (296 mm/yr).

REMARKS . --Records good except
fair. Diurnal fluctuation

AVERAGE DISCHARGE.--29 years,

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,790 ft3/s (2;7 n3/s) May 9, 1960, gage height, 11.59 ft
(3.533 m), from rating curve extended above ,6 ft3/s (142 m3/s) on basis of computatlon of peak flow
through dam g ate§ minimum, 17 ft3[s (0.48 m /s) Nov. 29, 1966, gage height, 1.00 ft (0.305 m); minimum daily,
B4 fr3/g (2.38 wl/s) Aug. 5, 1957.

EXTREMES FOR CURRENT YEA%/--Maximum discharge, 4,030 ££3/s (114 n3/s) Apr. 2, gage height, 7.63 fr (2.326 m);

minimun daily, 215 s (6.09 m3/s) Aug. 15.

RATING TABLE (ga§e height, in feet, and discharge, in cubic_ feet per second).

(Shifting-control method used Oct. 7-16; stage-discharge relation affected
by ice Dec. 17 to Mar. 7 and Mar. 9-27.)
1.4 174 6.0 2,880
2.0 439 8.0 4,330
4.0 1,570
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 575 790 622 620 540 720 3400 1170 404 433 456 702
2 707 717 650 600 580 720 3670 1280 458 458 497 780
3 686 821 653 580 580 700 3510 1190 483 425 585 862
4 646 660 568 620 560 700 3650 1070 440 342 466 697
5 821 540 655 640 560 700 3460 943 402 344 509 609
6 880 528 571 660 560 680 3000 1060 451 269 469 862
7 814 773 618 620 600 700 2760 1200 323 654 643 934
8 719 704 667 600 580 459 2660 1360 360 483 505 843
9 596 625 661 560 560 700 2560 1700 334 403 348 792
10 657 663 398 520 560 780 1780 1720 380 458 405 676
11 570 516 328 500 580 840 1600 1770 441 738 453 702
12 508 551 458 540 580 880 1700 1200 457 1730 382 643
13 526 536 412 520 600 920 1980 1510 448 2610 361 535
14 647 511 383 500 620 960 2010 1060 372 2820 383 689
15 683 431 404 490 640 940 1950 1020 624 2230 215 805
16 797 450 359 480 660 920 2060 1110 921 1830 316 986
17 899 499 340 450 660 900 2340 703 792 2180 473 983
18 987 614 310 470 720 880 2420 1060 576 2390 371 1290
19 1080 625 310 490 760 920 2520 1150 499 2560 338 1230
20 1210 581 290 520 760 940 2510 1030 705 1920 375 1170
21 1190 562 280 520 780 940 2470 855 622 1440 320 1120
22 1040 491 300 520 660 920 2380 798 827 1210 233 1030
23 757 389 420 500 680 960 2380 717 784 982 233 1010
24 631 433 460 490 660 1000 2140 645 715 677 357 867
25 675 407 440 470 640 1100 1670 512 627 591 445 875
26 531 577 390 480 660 1200 1410 506 586 625 350 802
27 740 528 370 490 680 1300 1570 423 598 542 358 767
28 804 658 410 540 700 1420 1160 371 549 517 457 655
29 1000 680 450 580 -—- 1480 756 528 611 487 510 643
30 843 666 500 560 --- 1830 898 556 485 534 664 768
31 807 --- 580 520 -—- 2550 --- 485 --- 534 804 ---
TOTAL 24026 17526 14257 16650 17720 30659 68374 30702 16274 33416 13281 25327
MEAN 775 584 460 537 633 989 2279 990 542 1078 428 844
MAX 1210 821 667 660 780 2550 3670 1770 921 2820 804 1290
MIN 508 389 280 450 540 459 756 371 323 269 215 535
CFSM .72 .54 .43 .50 .59 .92 2.11 .92 .50 1.00 .40 .78
IN. .83 .60 .49 .57 .61 1.06 2.36 1.06 .56 1.15 .46 .87

CAL YR 1981 TOTAL 314663 MEAN 862 MAX 4180 MIN 185 CFSM .80 1IN 10.84

WIR YR 1982 TOTAL 308212 MEAN 844 MAX 3670 MIN 215 CFSM .78 1IN 10.62



STREAMS TRIBUTARY TO LAKE MICHIGAN
04071000 OCONTO RIVER NEAR GILLETT, WI
LOCATION. --Lat 44°51'53", long 88°18'00", in MW 1/4 sec.34, T.28 N., R.18 E., Oconto County, Hydrologic Unit
04030104, on left bank 300 ft (91 m) upstream from County Trunk Hiéhway BB bridge, 2.0 mi (3.2 upstream
from Christy Brook, 2.0 mi (3.2 km) south of Gillett, and at mile 29 (47 m).
DRAINAGE AREA.--705 mi? (1,826 km2).

PERIOD OF RECORD.-~June 1906 to March 1909, October 1913 to current year. Monthly discharge only for some
periods, published in WSP 1307.

1922.
Drainage area.

REV&SED RECORDS. --WSP 1207: WSP 1307:

1907-8(M), 1914-16(M), 1918-21(M), 1923-33(M), 1937-38(M), 1943 (M).
DR WI-79-1:

GAGE.--Water-stage recorder. Datum of gage is 732.87 ft (223.379 m) National Geodetic Vertical Datum of 1929
{;ggels by Wisconsin Department of Transportation). See WSP 1727 for history of changes prior to Aug. 25,

REMARKS . --Records good except those for winter periods, which are fair. Gage-height telemeter at station.

AVERAGE DISCHARGE.--71 years (water years 1907-08, 1913-82), 580 ft3/s (16.43 m3/s), 11.17 in/yr (284 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,400 ft3/s (238 n3/s) Apr. 10, 1922, gage height, 11.2 ft
(3.41 m& from floodmarks, caused by a failure of dam at Pulcifer 4 mi (6.4 km) above station; minimum, 93 fe3/s
(2.63 m>3/s) Nov. 26, 1941, gage height, 0.13 £t (0.040 m), flow retarded by anchor ice above station.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,500 ft3/s (42 m3/s) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(££3/s)  (m3/s) (£t)  (m) (£t3/s) (m3/s) (£t) (m)
Apr. 1 0900 *2,400 68.0 A*6.24 1.902 July 14 1900 1,540 43.6 3.22 0.981
Apr. 20 1500 1,600 45.3 3.30 1.006 July 20 0500 1,740 49.3 3.51 1.070
minimum discharge, 261 ft3/s (7.39 m3/s) Aug. 22-24.
A Ice jam.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relatlon affected by ice Nov. 51 to Apr. 1, Apr. 4-5.)
0.6 210 2. 780
0.9 300 3. 1,400
1.4 480 4. 2,100
5. 2,870
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 361 404 380 330 280 350 2400 845 369 440 466 379
2 458 399 380 320 280 350 2360 779 365 394 425 374
3 474 394 370 320 280 360 1930 737 357 364 418 377
4 459 384 370 320 280 360 1800 683 349 352 429 377
5 452 384 370 320 280 360 1700 626 335 356 412 373
6 480 379 370 320 280 350 1680 616 326 352 404 442
7 443 373 360 310 280 350 1570 671 322 377 391 567
8 427 370 360 310 280 340 1420 755 317 387 375 520
9 406 360 360 310 280 330 1280 807 307 359 358 427

10 389 357 360 310 280 330 1190 814 322 377 343 408

11 377 353 360 300 280 330 1140 815 335 859 334 410

12 371 350 380 300 270 340 1110 760 335 1040 326 412

13 362 348 400 300 270 350 1090 688 318 1230 314 396

14 374 346 410 300 260 360 1090 645 313 1510 306 444

15 408 346 390 300 260 380 1120 594 419 1480 299 454

16 445 346 380 300 280 400 1180 573 652 1250 289 506

17 483 346 370 300 290 420 1260 553 735 1150 286 611

18 575 345 360 290 310 450 1380 574 628 1540 281 593

19 639 349 360 290 330 480 1520 629 542 1650 281 571

20 665 354 350 290 340 520 1600 664 516 1730 275 541

21 632 330 350 290 350 560 1570 624 534 1560 266 502

22 576 320 340 290 360 620 1490 563 636 1330 262 477

23 529 300 340 290 370 700 1370 507 655 1090 262 452

24 489 290 340 290 360 760 1260 480 606 873 275 451

25 449 320 340 290 350 760 1170 458 566 742 300 477

26 445 350 340 290 350 720 1120 435 506 669 342 471

27 440 370 330 290 350 860 1080 413 465 639 351 452

28 436 400 330 290 350 1000 1050 403 431 577 426 431

29 423 390 330 290 .- 1200 1010 376 425 541 384 414

30 417 380 330 290 - 1400 937 378 444 511 369 399

31 410 --- 330 290 -—- 1700 -—- 376 - 525 403 -—-

TOTAL 14294 10737 11140 9330 8530 17730 41877 18841 13430 26254 10652 13708
MEAN 461 358 359 301 305 572 1396 608 448 847 344 457
MAX 665 404 410 330 370 1700 2400 845 735 1730 466 611
MIN 361 290 330 290 260 330 937 376 307 352 262 373
CFSM .65 .51 .51 W43 .43 .81 1.98 .86 .64 1.20 .49 .65
IN. .75 .57 .59 .49 45 .94 2.21 .99 .71 1.39 .56 .72
CAL YR 1981 TOTAL 181219 MEAN 496 MAX 1850 MIN 228 CFSM .70 IN 9.56

WIR YR 1982 TOTAL 196523 MEAN 538 MAX 2400 MIN 260 CFSM .76 IN 10.37
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STREAMA TRIBUTARY TP LAKE MICHIGAN
04071858 PRENSAUKEE RIVER NEAR PENSAUKEE, WL
LOCATION. --Lat 44°49'08", long 87°57'12", in W4 1/4 NE 1/4 sec.16, T.27 N., R.21 E., Oconto County, Hydrologic
Unit 04030103, on right bank 300 ft (90 m) downstream from bridge on town road, 2.8 mi (4.5 km) downstream
from Brookside Creek, 2.6 mi (4.2 km) west of Pensaukee, 3.5 mi (5.6 km) upstream from mouth.
(347 km?).

PERIOD OF RECORD.--October 1972 to current year.

DRAINAGE AREA.--134 mi2

REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE. --Water-stage recorder and crest-stage gage. Datum of gage is 583.69 ft (177.909 m) National Geodetic Vertical
Datum of 1929 (Wisconsin Bepartment of Trangportation bench mark).

REMARKS . --Records fair except those for periods of backwater from beaver dam, Oct. 1-12, and Aug. 11 to Sept. 30,
which are poor.

AVERAGE DISCHARGE.--10 years, 88.1 ft3/s (2.495 m3/s), 8.93 in/yr (227 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum dischgrge, 4,310

3 3 13.58 ft
t3/s (122 m3/s) May 31, 1979, gage height,
(4.139 m); minimum daily discharge, 1.0 ft4/s (0.028 mf ’

/s) Aug. 31, 1977.
EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 800 ft3/s (22.7 m3/s) and maximum (¥):

DATE TIME ISCHARG§ GAGE HEIGHT DATE TIME gISCHARGg GAGE HEIGHT
(ft3/8) (m°/s) {£t) (m) (fr3/8) (m2/s) (£t) (m)
Mar. 25 1900 Unknown a*10.83 3.301 Apr. 4 0300 1,460 41.3 8.53  2.600
Mar. 31 1800 Unknown a 7.85 2.393 July 19 1100 *1,800 51.0 9.38 2.859

minimum recorded, 6.8 ft3/s (0.19 m3/s) part of each day June 30, July 9, 10, but may have been less during
period of no gage-height record and backwater from beaver dam, Aug. 14-25.

a Ice jam
RATING TABLE (gage height, in feet, and dischar%e, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 23 to Apr. 1, and by backwater
from beaver dam, Oct. 1-12 and Aug. 11 to Sept. 30.)
2.2 3.5 5.0 390
2.3 9.0 6.0 610
2.5 29 7.0 910
3.0 84 8.0 1,250
4.0 210 10.0 2,100
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 91 41 29 13 9.6 20 760 63 16 23 33 18
2 70 38 28 13 9.6 20 582 58 14 20 29 21
3 43 34 26 13 9.6 20 991 52 12 16 28 20
4 30 32 25 13 9.4 20 1270 49 12 12 54 18
5 26 31 24 12 9.4 19 744 47 11 9.0 50 13
6 68 30 23 12 9.4 18 425 46 11 9.0 37 15
7 56 30 22 11 9.4 17 321 50 8.8 10 28 14
8 36 30 21 10 9.4 16 258 49 7.8 7.9 24 13
9 19 28 20 10 9.4 16 220 45 8.2 7.4 19 11
10 16 26 19 10 9.4 15 192 42 8.4 6.9 20 13
11 14 24 18 10 9.4 15 166 41 7.7 110 18 12
12 15 24 17 10 9.4 20 146 39 10 392 15 7.0
13 15 24 17 10 9.4 27 144 36 12 272 12 7.0
14 32 23 16 10 9.4 45 143 34 12 170 11 10
15 74 23 16 9.8 10 60 129 31 11 115 9.4 21
16 93 23 15 9.8 13 84 129 30 23 85 8.0 28
17 136 23 15 9.6 12 130 151 31 36 66 7.0 31
18 412 24 15 9.4 11 180 188 43 55 661 7.0 26
19 422 32 14 9.4 13 280 168 46 63 1690 7.4 23
20 287 38 14 9.4 14 380 206 40 46 1020 7.8 32
21 177 36 14 9.6 16 360 295 33 43 402 7.2 27
22 127 31 14 9.8 18 380 286 29 65 196 7.0 15
23 99 31 14 9.8 19 460 229 27 77 125 7.0 10
24 78 29 14 9.6 20 560 166 26 51 91 9.0 9.0
25 75 28 14 9.6 21 860 126 22 41 68 i4 10
26 66 29 14 9.6 22 780 109 20 37 53 23 15
27 63 31 14 9.6 21 700 100 19 32 50 30 15
28 56 40 13 9.6 21 660 89 18 27 55 30 21
29 52 35 13 9.6 - 660 78 18 26 51 23 17
30 47 31 13 9.6 - 680 68 19 25 46 20 26
31 44 - 13 9.6 -—— 800 .- 18 --- 39 18 ---
TOTAL 2839 899 544 320.4 363.2 8302 8879 1121 808.9 5878.2 612.8 518.0
MEAN 91.6 30.0 17.5 10.3 13.0 268 296 36.2 27.0 190 19.8 17.3
MAX 422 41 29 13 22 860 1270 63 77 1690 54 32
MIN 14 23 13 9.4 9.4 15 68 18 7.7 6.9 7.0 7.0
CFSM .68 .22 .13 .08 .10 2.00 2.21 .27 .20 1.42 .15 13
IN. .79 .25 .15 .09 .10 2.30 2.46 .31 .22 1.63 .17 .14
CAL YR 1981 TOTAL 23466.5 MEAN 64.3 MAX 1310 MIN 2.6 CFSM .48 1IN 6.51
WIR YR 1982 TOTAL 31085.5 MEAN 85.2 MAX 1690 MIN 6.9 CFSM .64 IN 8.63
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LOCATION. --Lat 43°57'14",
04030201, on left b

ank ,

DRAINAGE AREA.--1,340 mi2

STREAMS TRIBUTARY TO LAKE MICHIGAN

04073500 FOX RIVER AT BERLIN, WI

long 88°57'08", in NE 1/4 sec.16, T.17 N., R.13 E., Green Lake Co
0% mi i (1.6 kn)

(0.6 km) downstream from government dam, 1.0 mi .
bridge in Berlin, 2.5 mi (4.0 km) upstream from Barnes Creek, and at mile 89.0 (km 143).

(3,471 km?).

PERIOD OF RECORD.--January 1898 to current year.

REVISED RECORDS.--WSP 1337:

GAGE. --Water-stage recorder.

of Engineers).

1910.

Datum of

WDR WI-80-1:

Drainage area.

unty, Hydrologic Unit
south of Huron Street

age is 744.52 ft (226.930 m) above mean tide at New York City (by Corps
Prior to Oct. 27, 1954, nonrecording gage at site 0.3 mi (0.5 km) upstream at same datum.

REMARKS. --Records good except those for periods of ice effect, which are fair.
(0.14 m3/s) was diverted into the basin from the Wisconsin River at Portage Canal throughout the year.
height telemeter at station.

AVERAGE DISCHARGE.--84 years, 1,101 ft3/s (31.2 m3/s), 11.16 in/yr (283 mm/yr).

Usually less than about 5 ft3/s

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,900 ft3/s (195 m3/s) Mar. 17, 18, 1946,
16, 1948, gage height, 6.1 ft (1.859 m).

ft (4.724 m); minimum observed, 248 ft3/s (

EXTREMES FOR CURRENT YEAR.--Maximum discharg
minimum daily discharge, 580 ft3/s (16.4

DAY 0CT
1 1260
2 1310
3 1350
4 1400
5 1420
6 1460
7 1450
8 1450
9 1440
10 1440
11 1420
12 1410
13 1380
14 1420
15 1460
16 1480
17 1540
18 1680
19 1740
20 1800
21 1850
22 1900
23 1930
24 1950
25 1970
26 1970
27 1960
28 1940
29 1920
30 1890
31 1860
TOTAL 50450
MEAN 1627
MAX 1970
MIN 1260
CFSM 1.21
IN. 1.40
CAL YR 1981

WIR YR 1982

TOTAL
TOTAL 483900

RATING TABLE (gage height, in feet, and discharge, im cubic
(Stage-discharge relation affected by ice Dec. 10 to Mar. 20

8.2
9.0

e

wd

570
910

7702 nd/s) sept.

age height,

feet per second).
)

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEA!

NOV

1190

40900
1363
1830
1100
1.02
1.14

456

811

DEC

840
820
800

800
800
800
800
780

780
780
760
740
720
700

30210
975
1310
700
.73
.84

MEAN
MEAN

JAN

620
600

580
580
580

580
580
580
580
580

580
580
580
580
580
580

19180
619
700
580

46
.53

1252
1326

MAX
MAX

FEB

580
580
580
580
580

580
580
580
580
580

580
580
580
580
580

580
600
620
620
640

640
660
680
680
680

660
660
640

17060
609
680
580
45
47

3060
3780

N VALUES
MAR

640
640
620
620
620

620
620
620
620
620

640

700
760
820

1000
1400
1800
2400
3000

3460
3670
3780
3700
3470

3250
3100
3010
2930
2900
2890

55580
1793
3780

620

1.34
1.54

MIN 637
MIN 580

APR

2390
2330

87400
2913
3280
2330

2.17
2.43

CFSM .93
CFsM .99

MAY JUN
2260 2010
2210 1970
2150 1940
2090 1890
2030 1840
2000 1780
1930 1730
1870 1670
1810 1610
1770 1530
1720 1450
1680 1380
1630 1300
1580 1200
1550 1030
1560 896
1600 865
1640 860
1670 843
1690 855
1700 863
1750 853
1810 845
1860 851
1910 887
1940 895
1970 900
2020 903
2040 907
2040 868
2030 ==
57510 37421
1855 1247
2260 2010
1550 843
1.38 .93
1.60 1.04
IN 12.68
IN 13.43

JUL

855
841
836

1310

33608
1084
1350

785
.81
.93

797
802
761
776
823
829

29683
958
1280
697

.72
.82

Gage-

15.5

3,800 ft3/s (108 m3/s) Mar. 23, gage height, 13.65 ft (4.16 m);
/s) Jan. 17 to Feb. 16.

SEP
876
905
895
910

926



STREAMS TRIBUTARY TO LAKE MICHIGAN
04074538 SWAMP CREEK ABOVE RICE LAKE AT MOLE LAKE, WI
LOCATION. --Lat 45°29'18", long 88°57'49", in SW 1/4 NW 1/4 sec.26, T.35 N., R.12 E., Forest County, Hydrologic
Unit 04030202, on right bank, approximately 200 ft (61 m) upstream from bridge on State Highway 55, on Mole
Lake Indian Reservation.
DRAINAGE AREA.--46.3 mi2 (119.9 km?), revised.
PERIOD OF RECORD.--August 1977 to current year.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,532.28 ft (467.039 m) National Geodetic
Vertical Datum of 1929 (levels by Wisconsin Department of Transportatiom).

REMARKS . --Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--5 years, 30.5 ft3/s (0.864 m3/s), 8.95 in/yr (227 mm/yr).

EXTREMES FOR PERIOD OF RECORD, --Maximum discharge, 228 ft3/s (6.46 w3/s) June 15, 1981, gage height, 3.82 ft
(1.164 m); minimum, 6.8 ft3/s (0.19 w3/s) Aug. 25, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 115 ft3/s (3.26 m3/s) Apr. 4, gage height, 3.16 ft (0.963 m);
minimum, 8.4 ft3/s (0.24 m3/s) Aug. 19, gage height, 1.92 €& (0.585 m).

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Shifting-contro% method used Sept. 22-25; stage-discharge relation affected

by ice Dec. 29 to Mar. 12.)
1.9 8.0 2.8 62
2.1 13 3.2 122
2.4 28

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
MAR

DAY ocT NOV DEC JAN FEB APR MAY Juy JuL AUG SEP
1 39 16 15 16 13 28 52 42 25 19 16 19
2 37 13 16 17 13 24 i 43 25 17 16 21
3 26 12 15 17 12 20 59 41 23 15 17 22
4 24 12 15 17 12 18 82 39 20 17 17 18
5 24 i2 14 17 12 17 58 39 18 16 18 18
6 22 17 14 17 12 17 47 65 18 15 17 30
7 22 21 15 16 12 16 41 84 16 16 15 24
8 18 19 18 16 12 16 40 70 15 15 15 18
9 15 17 13 16 11 18 41 55 16 13 14 16
10 14 15 13 16 1 23 44 54 25 18 14 15
11 12 14 12 16 11 28 46 49 21 46 12 17
12 12 13 13 15 1 26 48 44 16 53 10 15
13 11 12 14 15 1 25 51 43 15 40 9.3 26
14 13 1 15 15 12 24 56 42 18 31 9.5 52
15 17 12 15 15 12 24 66 40 34 32 9.3 71
16 16 13 14 14 13 25 80 40 27 52 9.3 60
17 16 16 14 14 14 25 101 39 21 50 9.2 50
18 28 17 13 14 15 25 106 45 21 50 8.9 48
19 29 16 13 14 16 26 90 45 26 39 9.0 45
20 25 17 13 14 19 26 70 40 27 33 9.5 43
21 26 19 14 14 20 25 57 36 30 29 10 39
22 24 16 15 14 20 24 56 31 34 28 9.5 31
23 22 13 16 14 20 24 57 29 30 25 12 26
24 17 13 16 14 20 25 62 28 27 23 13 28
25 15 12 14 14 21 25 64 27 25 21 14 32
26 16 12 13 14 22 22 67 24 23 20 25 26
27 17 14 13 14 26 21 60 23 20 21 30 22
28 20 14 14 14 29 23 50 25 18 20 25 19
29 18 14 14 14 -2 28 44 24 22 22 22 21
30 18 12 15 13 —-- 34 40 23 22 21 28 25
31 18 - 16 13 - 48 ——- 23 - 18 22 -
TOTAL 631 434 444 463 432 750 1779 1252 67 835  465.5 89
MEAN 20.4 14.5 14.3 14.9 15.4 24.2 59.3 40.4 22.6 26.9 15.0 29.9
MAX 39 21 18 17 29 48 106 84 34 53 30 71
MIN i1 11 12 13 11 16 40 23 15 13 8.9 15
CFSM .44 .31 .31 .32 .33 .52 1.28 87 .49 58 .32 .65
IN. .51 .35 .36 .37 .35 .60 1.43 1.01 .S 67 .37 .72
CAL YR 1981 TOTAL 10024.7 MEAN 27.5 MAX 212 MIN 9.4 CFSM .59 IN 8.05
WIR YR 1982 TOTAL  9060.5 MEAN 24.8 MAX 106 MIN 8.9 CFSM .54 IN 7.28
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04074548 SWAMP CREEK BELOW RICE LAKE AT MOLE LAKE, WI

LOCA'I?ON.--Lat 45°28'46", long 88°59'52", in NE 1/4 W 1/4 sec.33, T.35 N., R.12 E., Forest County, Hydrologic

g?écmga?%?lz.og) o:eslgfgfbmllxé Lagﬁét.)ximately 100 ft (30 m) downstream from bridge on County Trunk Highway M,
DRAINAGE AREA.--56.7 mi? (146.9 km?2).
PERIOD OF RECORD.--August 1977 to September 1979, April to September 1982.
GAGE.--Water-stage recorder and crest stage gage. Altitude of gage is 1,540 ft (469 m), from topographic map.
REMARKS . --Records are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximup discharge, 210 ft3/s (5.95 m3/s) Apr. 21, 1979, gage height, 3.20 ft
(0.975 m); minimum discharge, 15 fr3/s (0.420m3/8) Oct. 27,( 1978, Aug.All’s-u,’lssz.’ 88 g

EXTREMES FOR CURRENT YEAR.--Maximum discharge during period April to September, 120 ft3/s (3.40 m3/sg/Apr(6 [}g
8 .

m3/s)

%age t{gigtzlc, 2.58 ft (0.786 m), backwater from ice and beaver dam: minimum daily discharge, 15 ft
ug . 22,
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 64 63 28 23 28 29
2 68 62 29 22 27 31
3 66 61 30 22 27 31
4 78 60 30 22 26 31
5 80 61 30 22 25 32
6 72 66 31 22 25 34
7 59 75 32 23 24 35
8 54 79 32 23 24 35
9 54 74 33 24 23 34
10 56 71 34 25 22 34
11 60 68 35 28 21 34
12 62 64 34 31 20 34
13 66 61 34 37 19 35
14 71 58 35 18 A
15 78 54 38 32 18 63
16 51 38 38 17 74
i7 100 50 38 45 16 79
18 110 52 36 46 15 79
19 120 56 35 42 15 72
20 110 56 35 36 15 72
21 92 50 35 33 15 66
22 84 44 34 33 15 59
23 80 37 33 32 16 51
24 79 36 32 32 18 48
25 80 35 30 32 18 45
26 84 33 29 32 20 40
27 82 36 27 32 22 36
28 73 35 26 3 24 36
29 67 35 26 30 26 36
30 65 33 24 30 27 36
31 --- 3 --- 29 28 ---
TOTAL 2304 1647 963 943 654 1365
MEAN 76.8 53.1 32.1 30.4 21.1 45.5
MAX 120 79 38 46 28 79
MIN 31 24 22 15 29
CFs 1.35 .94 .57 54 .37 .80
IN. 1.51 1.08 63 .62 .43 .89



STREAMS TRIBUTARY TO LAKE MICHIGAN
04074950 Wolf River at Langlade, WL
LOCATION,.--Lat 45°11'24", long 88°44'00", between secs. 3 and 10, T.31 N., R.14 E., Langlade Counr_gt, Hydrologic
Unit 04030202, on left ba.nigc, upstream of bridge on State Highway 64 at Langlade, 1.5 mi (2.4 km) east of White
Lake, 3.0 mi (4.8 km) upstream from White Lake Creek, and at about mile 170 (274 km) above mouth.
DRAINAGE AREA.--463 mi2 (1,199 kn2).
PERIOD OF RECORD.~-March 1966 to September 1979, October 1980 to current year.
REVISED RECORDS.--WDR WI-81-1: Drainage area.

GAGE. --Water-stage recorder. Altitude of gage is 1,240 ft (378 m), from topographic map. Prior to Oct. 1, 1976,

nonrecording gage 50 ft (15.24 m) downstream at same altitude.

REMARKS. --Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--15 years (water years 1967-79, 1981-82), 458 ft3/s (12.97 m3/s), 13.43 in/yr (341 ma/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge observed, 2,200 ft3/s (62.3 m3/s) Mar. 15, 1973, gage height,
9.48 fr (2.890 m); maximum ggge height observed, 9.98 ft (3.042 m) Dec. 5, 1968, backwater from ice; minimum
discharge, 119 fcj/s (3.37 n?/s) Nov. 8, 1976, gage height, 7.24 ft (2.207 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,200 ft3/s (34.0 n3/s) Apr. 19, gage height, 9.%3 ft (2.813/m);
8

maximum gage height, 9.42 ft (2.871 m) Apr. 1, backwater from ice; minimum discharge, 161 ft (4.56 m°/s)
Dec. 9, result of freezeup.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 22-25, Nov. 30 to Dec. 8,
Dec. 11 to Apr. 9.)
7.4 174 8.5 640
7.6 241 9.0 1,000
8.0 390 10.0 2,000
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JoL AUG SEP
1 367 301 270 210 200 220 600 761 330 228 290 262
2 365 295 270 210 200 220 560 648 329 215 280 338
3 342 292 270 210 200 220 600 573 304 212 290 339
4 343 286 270 210 200 220 560 537 242 230 280 308
5 357 283 270 210 200 220 700 539 233 231 271 319
6 385 285 260 210 200 220 800 815 222 222 269 365
7 381 281 260 210 200 220 800 924 214 225 265 344
8 364 278 250 210 200 220 780 862 217 219 261 322
9 347 275 250 210 200 220 740 800 216 214 253 309
10 333 271 250 210 210 230 654 780 233 237 253 304
11 329 269 240 210 210 240 598 758 233 363 253 305
12 320 267 240 200 210 250 597 724 230 396 241 300
13 311 266 240 200 210 260 642 703 220 397 235 312
14 332 268 240 200 210 330 689 681 220 368 233 407
15 365 266 240 200 210 310 764 647 288 416 230 486
16 353 264 240 190 210 300 889 614 285 715 222 527
17 359 263 240 190 210 300 1070 598 270 632 218 599
18 443 261 240 190 220 290 1170 606 269 734 211 644
19 455 264 230 200 230 290 1190 545 261 624 205 640
20 414 271 230 200 240 290 1170 504 262 540 198 605
21 391 260 240 200 280 1110 474 265 491 196 548
22 377 260 240 210 310 1070 453 292 458 187 503
23 420 260 240 210 330 1050 436 276 430 184 476
24 417 260 230 220 330 1030 424 260 409 197 469
25 406 270 230 210 310 1000 403 269 391 221 451
26 395 282 230 200 290 1010 378 266 372 237 434
27 329 304 230 200 280 977 348 247 3n 245 423
28 308 285 230 210 280 919 343 235 341 238 412
29 305 282 220 210 300 867 336 241 308 241 398
30 303 270 220 210 350 817 330 245 313 258 436
31 306 m—- 220 210 500 --- 325 —-——- 303 254 -—--
TOTAL 11222 8239 7530 6370 5970 8630 25423 17869 7674 11605 7416 12585
MEAN 362 275 243 205 213 278 847 576 256 374 239 420
MAX 455 304 270 220 240 500 1190 924 330 734 290 644
MIN 303 260 220 190 200 220 560 325 214 212 184 262
CFSM .78 .59 .53 b4 .46 .60 1.83 1.24 .55 .81 .52 .91
IN. .90 .66 .61 .51 .48 .69 2.04 1.44 .62 .93 .60 1.01
CAL YR 1981 TOTAL 145016 MEAN 397 MAX 1260 MIN 201 CFSM .86 IN 11.65
WIR YR 1982 TOTAL 130533 MEAN 358 MAX 1190 MIN 184 CFSM .77 IN 10.49
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04077000 WOLF RIVER AT KESHENA FALLS NEAR KESHENA, WI
(FORMERLY PUBLISHED AS WOLF RIVER AT KESHENA FALLS)

LOCATION. --Lat 44°53'28", long 88°39'18", in E 1/2 sec.22, T.28 N., R.15 E., Menominee County, Hydrologic Unit
04030202, on right bank 50% ft (152 m) downstream from Keshena Falls, 1.7 mi (2.7 km) upstream from Keshena,
3.1 mi (5.0 km) downstream from West Branch Wolf River, and at mile 136.4 (219.5 km).

DRAINAGE AREA.--788 mi2 (2.041 km2).

PERIOD OF RECORD.--May 1907 to March 1909, October 1910 to current year. Monthly discharge only for some"periods,
ublished in WSP 1307. Published as "at Keshena" prior to April 1928. Published as "at Keshena Falls" April
§928 to September 1981.

REVISED RECORDS.--WSP 664: Drainage area (site at Keshena). WSP 1337: 1914-15(M), 1918-19(M), 1921, 1923 (M),
1926 (M), 1928(M), 1933. WDR WI-80-1: Drainage area.

-

GAGE. --Vater-stage recorder. Datum of gage is 820.0 ft (249.936 m) National Geodetic Vertical Datum of 1929
(levels by Wisconsin Power and Light Co6.). Prior to Mar. 23, 1928, nonrecording gage at bridge in Keshena
1.7 mi (2.7 km) downstream at detum 4.03 ft (1.23 m) lower.

REMARKS. --Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--73 years (1907-8, 1910-82), 759 f£t3/s (21.49 w3/s), 13.08 in/yr (332 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge 5,200 ft3/s (147 m3/s) Mar. 15, 1973; maximum gage
height, 13.86 ft (4.225 m) Mar. 15, 1973, backwater from ice; minimum discharge, 91 ft3/s (2.58 m3/s) Dec. 22,
1939, gage height, 4.67 ft (1.423 m), result of ice storage.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,500 ft3/s (42 w3/s8) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT

(£e3/s)  (m3/s) (£t) (m) (£t3/s) (m3/s) (ft) (m)
Mar. 31 1600 1,860 52.7 7.12 2.170 May 7 2200 1,570 44,5 6.81 2.076
Apr. 3 1800 1,800 51.0 7.06 2.152 July 16 2000 1,700 48.1 6.95 2.118
Apr. 18 2000 *2,000 56.6 *7.26 2.213

minimum discharge, 335 frt3/s (9.49 w3/s) Nov. 23, gage height, 5.22 fr (1.591 m).

RATING TABLE (gage height, in feet, and dischar§e, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 19 to Mar. 29.)

5.0 229 6.5 1,290
5.2 351 7.0 1,740
5.5 488 8.0 2,800
6.0 842

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
EA

N VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 621 509 470 420 390 410 1430 1270 608 512 549 506

2 669 497 480 420 380 410 1420 1180 593 477 531 518

3 613 486 480 420 380 410 1700 1040 572 460 531 582

4 585 479 470 420 380 420 1680 956 558 518 531 568

5 587 477 460 420 380 430 1590 919 507 512 525 556

6 615 474 460 420 380 430 1520 1070 488 494 512 691

7 630 472 460 420 380 440 1540 1490 472 506 512 691

8 610 467 440 420 380 450 1520 1530 458 482 506 649

9 577 483 420 420 380 460 1420 1400 461 454 488 601
10 549 499 440 410 370 470 1340 1310 494 477 477 562
11 529 495 500 410 370 480 1190 1250 482 1090 471 556
12 520 491 600 410 370 480 1200 1200 477 1160 465 543
13 504 488 580 410 370 490 1240 1130 460 1160 454 531
14 549 489 540 410 370 500 1260 1120 465 1050 448 568
15 643 492 520 410 370 500 1350 1190 642 1050 448 707
16 658 488 500 410 380 520 1550 1030 670 1450 442 809
17 642 488 480 410 380 520 1810 968 628 1480 431 868
8 802 488 470 410 380 540 1980 1110 588 1560 420 956
19 865 480 460 400 380 580 1980 1100 568 1460 415 974
20 810 460 450 400 390 620 1950 978 562 1220 409 965
21 712 420 450 400 400 680 1810 882 588 1020 404 902
22 654 409 450 400 410 800 1710 821 621 894 399 826
23 624 424 450 400 420 920 1660 790 614 809 393 768
24 657 440 440 400 430 1000 1650 767 575 737 404 793
25 652 460 440 390 420 1100 1640 742 568 699 454 745
26 636 470 440 390 410 1200 1650 711 562 656 460 691
27 615 480 430 390 400 1300 1630 683 537 656 537 684
28 542 480 430 390 400 1500 1530 662 506 642 512 663
29 518 480 430 390 .- 1500 1420 655 549 594 488 642
30 510 480 420 390 --- 1500 1340 643 543 582 500 642
31 507 --- 420 390 -- 1550 . 626 -2 575 494 ---
TOTAL 19205 14245 14480 12600 10850 22610 46710 31223 16416 25436 14610 20757
MEAN 620 475 467 406 388 729 1557 1007 547 821 471 692
MAX 865 509 600 420 430 1550 1980 1530 670 1560 549 974
MIN 504 409 420 390 370 410 1190 626 458 454 393 506
CFSM .79 .60 .59 .52 .49 .93 1.98 1.28 .69 1.04 .60 .88
IN. .91 .67 .68 .59 .51 1.07 2.21 1.47 77 1.20 .69 .98

CAL YR 1981 TOTAL 238328 MEAN 653 MAX 2240 MIN 355 CFSM .83 IN 11.25
WIR YR 1982 TOTAL 249142 MEAN 683 MAX 1980 MIN 370 CFSM .87 IN 11.76



STREAMS TRIBUTARY TO LAKE MICHIGAN
04078500 EMBARRASS RIVER NEAR EMBARRASS, WL
LOCATION. --Lat 44°43'29", long 88°44'10", in SW 1/4 sec.l18, T.26 N., R.15 E., Shawano County, Hydrologic Unit
04030202, on left bank 10 ft (3 m) downstream from bridge on county road, 1.3 mi (2.1 km) downstream from
Mill Creek, and 4.0 mi (6.4 km) northwest of Embarrass.
(995 km?).
PERIOD OF RECORD.--June 1919 to current year.

DRAINAGE AREA.--384 mi?

REVISED RECORDS.--WSP 1337:
Drainage area.

1920-26(M), 1928, 1929-30(M), 1933-34, 1936-37, 1938(M), 1940. WDR WI-80-1:

GAGE.--Water-stage recorder. Datum of gage is 803.95 ft (245.044 m) National Geodetic Vertical Datum of 1929.
Prior to Aug. 23, 1938, nonrecording gage at same site and datum.

REMARKS . --Records good except those for winter periods, which are fair.
powerplants above station.

AVERAGE DISCHARGE.--63 years, 292 ft3/s (8.269 m3/s), 10.33 in/yr (262 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,080 fr3/s (200 m3/s) Apr. 12, 1965, gage height, 12.13 gt
(3.697 ?), affected by failure of dam near Pella, 9.2 mi (14.8 km) above station; minimum observed, 23 ft3/s

(0.65 m”/s) Aug. 3, 6, 7, 1931.

EXTREMES FOR CURRENT YEAR.--Maximug discharge
minimum daily discharge, 100 ft3/

Slight diurnal fluctuation caused by

2,040 fr3/s (57.8 m3/s) Apr. 3, gage height, 6.51 ft (1.984 m);
s (2.83 m3/s} Jan. 11-13, 17-19, 26-31, Feb. 1-2, 5-14, and Mar. 8-9.

RATING TABLE (gage height, in feet, and discharge, in cub%s feet per second).

(Stage~discharge relation affected by ice Dec. to Mar.
2.6 75 5.0 1,130
3.0 180 6.0 1,730
3.5 365 7.0 2,330
4.0 590

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES
DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 243 201 187 120 100 110 1620 422 199 261 172 368
2 293 195 180 120 100 110 1660 391 193 227 195 348
3 257 186 180 120 110 110 1830 360 158 187 144 319
4 212 185 170 110 110 110 1760 335 162 168 135 272
5 211 181 160 110 100 110 1670 319 161 160 178 223
6 229 176 150 110 100 110 1360 369 152 156 125 205
7 234 174 150 110 100 110 1110 644 149 178 133 220
8 231 170 150 110 100 100 925 819 145 172 155 223
9 205 166 150 110 100 100 781 733 144 154 146 203
10 171 162 150 110 100 110 747 549 155 156 141 182
11 167 159 150 100 100 120 708 453 155 944 133 158
12 159 155 140 100 100 120 694 396 158 1560 126 158
13 152 155 140 100 100 130 740 347 144 1300 122 152
14 179 156 140 110 100 140 835 321 139 735 120 154
15 243 156 130 110 110 140 938 295 161 393 120 192
16 288 156 130 110 110 150 1080 279 192 404 122 221
17 305 157 130 100 110 160 1270 288 223 703 118 226
18 444 160 130 100 110 170 1470 434 241 693 117 224
19 587 169 130 100 110 170 1440 657 290 651 117 221
20 584 173 130 110 120 180 1330 559 269 576 121 205
21 492 172 140 110 120 180 1150 403 280 361 118 189
22 380 161 140 110 120 190 968 318 330 259 120 175
23 282 135 130 110 120 200 822 282 303 224 118 166
24 266 151 130 110 110 220 691 266 246 198 138 165
25 254 160 120 110 100 240 623 247 244 180 245 176
26 234 170 120 100 110 300 622 229 279 163 317 189
27 228 203 130 100 110 350 676 228 290 170 263 192
28 226 235 130 100 110 340 672 223 248 256 238 183
29 222 233 130 100 -—- 327 603 225 222 257 228 171
30 215 204 120 100 -—- 498 462 219 262 211 348 164
31 205 - 120 100 - 1150 -—-- 206 ——- 182 430 ---
TOTAL 8398 5216 4387 3320 2990 6555 31257 11816 6294 12239 5303 6244
MEAN 271 174 142 107 107 211 1042 381 210 395 171 208
MAX 587 235 187 120 120 1150 1830 819 330 1560 430 368
MIN 152 135 120 100 100 100 462 206 139 154 117 152
CFSM .71 .45 .37 .28 .28 .55 2.71 -99 .55 1.03 .45 .54
IN. .81 .51 W42 .32 .29 .64 3.03 1.14 .61 1.19 .51 .60
CAL YR 1981 TOTAL 94796 MEAN 260 MAX 2180 MIN 90 CFSM .68 IN 9.18
WIR YR 1982 TOTAL 104019 MEAN 285 MAX 1830 MIN 100 CFSM .74 IN 10.08
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STREAMS TRIBUTARY TO LAKE MICHEGAN

04079000 WOLF RIVER AT NEW LONDON, WI

LOCATION. --Lat 44°23'32", long 88°44'25", in NE 1/4 SE 1/4 sec.l2, T.22 N., R.14 E., Waupaca County, Hydrologic
Unit 04030202, on right bank 100 ft (30 m) downstream from Pearl Street bridge in New London, 0.2 mi (0.3 km)
downstream from Embarrass River, and at mile 56.3 (90.6 km).

(5,850 km2).

DRAINAGE AREA.--2,260 miZ

PERIgD OF RECORD.--March 1896 to current year. Prior to October 1913 monthly discharges only, published in WSP
1307.

REVISED RECORDS.--WSP 1114:

GAGE. --Water-stage recorder.

1943 (M).

(levels by Corps of Engineers).

REMARKS. --Records good except those for winter period, which are fair.

WSP 1337:

Prior to Oct.

1931.

WDR WI-80-1:

Datum of gage is 747.94 ft (227.972 m) National Geodetic Vertical Datum of 1929
, 1951, nonrecording gage.

AVERAGE DISCHARGE.--86 years, 1,738 ft3/s (49.22 w3/s), 10.44 in/yr (265 mm/yr).

EXTREMES FOR
11.4 f£ (3

1900.

information by Corps of Engineers.

EXTREMES FOR CURRENT YEAR.--Maxim:

e

minimum daily discharge, 680

DAY
1 1100
2 1270
3 1460
4 1490
5 1470
6 1470
7 1480
8 1510
9 1530
10 1500
11 1400
12 1310
13 1250
14 1230
15 1350
16 1470
17 1610
18 1890
19 2170
20 2360
21 2460
22 2520
23 2510
24 2430
25 2320
26 2190
27 2030
28 1900
29 1790
30 1710
31 1590
TOTAL 53770
MEAN 1735
MAX 2520
MIN 1100
CFSM .77
IN. .89
CAL YR 1981

discharge

/s (19.3"m

PERIOD OF RECORD.--Maximum daily discharge
47 m);3maximum gage height, 11.83 fi
150 fr3/s (4.25 m3/s) Mar. 1,

EXTREMES OUTSIDE OF PERIOD OF RECORD.--Flood of Apr. 16, 1888, reached a stage of 11.6 ft (3.54 m), from

t (3,606

Drainage area.

15,500 fr3/s (439 m3/s) Apr. 13, 1922,
m) Apr. 3, 1979, backwater from ice; m

fnf

Gage-height telemeter at station.

e height,
mum daily,

7,340 fr3/s (208 w3/s) Apr. 5, gage height, 9.07 fr (2.765 m);
/s) Jan. 10-19, and Jan. 26 to Feb. 10.

RATING TABLE (gage height, in feet, and dischat%e,
3

(Stage-discharge relation affected by ice Dec.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
DEC

1040
1030

1020
1090
1140
1230
1260

34980
1166
1480
1020

.52
.58

TOTAL 573609
WIR YR 1982 TOTAL 619439

1

.0
.2
.0
.0
.0
.0

(G RN

JAN F
1310 720
1320 720
1270 720
1240 720
1250 720
1230 700
1220 700
1210 700
1180 700
1040 680

934 680
937 680
960 680
980 680
1000 680
1000 680
980 680
940 680
900 680
880 700
860 700
840 700
820 700
800 700
780 700
760 680
740 680
720 680
720 680
720 680
720 680
30261 21480
976 693
1320 720
720 680
W43 .31
.50 .35
MEAN 1572
MEAN 1697

656
720
980
1,380
1,780
2,280

[SRV-Jo RN

-
[=Xololofal

in cubic feet per second).

to Mar. 24.)

2,800
3,460
4,900
7,160
9,800

JUL

MEAR VALUES
EB MAR APR MAY JUN
680 760 4580 3590 1510
680 760 4830 3440 1420
680 760 5700 3310 1320
680 760 6590 3180 1250
680 760 7120 3070 1180
680 760 7270 2970 1120
680 760 7240 2880 1070
680 760 7080 2810 1040
680 760 6760 2780 969
680 760 6400 2720 944
700 760 5970 2670 901
700 840 5540 2640 892
720 960 5170 2610 883
740 1100 4830 2550 869
760 1200 4510 2460 899
780 1400 4290 2420 941
800 1600 4140 2430 1050
800 1700 4000 2430 1210
800 1900 3960 2450 1260
820 2100 4100 2470 1300
820 2300 4260 2440 1300
800 2500 4470 2390 1250
800 2800 4620 2330 1250
780 3100 4680 2200 1310
760 3590 4610 2050 1300
760 3930 4510 1860 1220
760 4230 4350 1710 1190
760 4340 4120 1670 1200
~-- 4340 3910 1680 1200
--- 4260 3750 1660 1130
--- 4390 --- 1590 -—-
20660 60940 153360 77460 34378
738 1966 5112 2499 1146
820 4390 7270 3590 1510
680 760 3750 1590 869
.33 .87 2.26 1.11 .51
.34 1.00 2.52 1.28 .57
MAX 5860 MIN 720 CFSM .70 IN 9.44
MAX 7270 MIR 680 CFSM .75 IN 10.20

AUG

1770

57464
1854
2580

951
.82
.95

1360

33126
1069
1650

793
W47
.55



STREAMS TRIBUTARY TGO LAKE MICHIGAN
04082500 LAKE WINNEBAGO AT QSHKOSH, WL

LOCATION.--Lat 44°00'35", long 88°31'38", in NE 1/4 NE 1/4 sec.25, T.18 N., R.16 E., Winnebago County, Hydrologic
Unit 04030203, at 905 Bay %hore Drive, 800 ft (244 m) east of mouth of the upper Fox River.

DRAINAGE AREA.--5,310 mi? (13,750 km?), at lake outlet at Menasha Dam.

PERIOD OF RECORD.--October 1938 to current year in reports of Geological Survey. Records from 1882 to 1938 in
files of Geological Survey and Corps of Engineers. A report on Fox River by Corps of Eniineers, published
as House Document No. 146, 67th Congress, 2nd session, contains semi-monthly records of inflow of Lake
Winnebago for the period 1896-1917.

REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE. --Water-stage recorder. Nonrecording gage read once daily October 1938 to Uctober 1978. Datum of gage.is
745.05 £t (227.091 m) mean tide at New York City (levels by Corps of Engineers). Datum of Deuchman gage is
745.00 £t (227.076 m) mean tide at New York City.

REMARKS . --Lake elevations controlled by dams at Menasha and Neenah, which are operated in the interest of
navigation. Crests of both dams are at elevation 746.73 ft (227.603 m). Present limits of regulation are
from 21 1/4 in. (540 mm) above the crest of Menasha dam to crest during navigation season, plus additional
18 in. (457 mm) below crest during winter. Oshkosh staff gage gives true level of lake, while Deuchman gage
readings are affected by loss of head in the channel between lake and dam.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height observed, 5.33 ft (1.62 m) (Deuchman gage) Nov. 8, 1881,
minimum observed, ~2.00 ft (~0.61 m) %Deuchman gage) Nov. 28, 1891.

EXTREMES FOR CURRENT YEAR.--Maximum gage height, 3.80 ft (1.158 m) Aug. 4, local condition due to seiche and
precipitation; nminimum, 0.26 ft (5.879 m) Mar. 12.

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY qcT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2.84 2.57 2.65 2.27 1.20 W4l 1.54 2.76 3.15 2.96 3.12 2.83
2 2.97 2.54 2.65 2.25 1.16 .39 1.59 2.79 3.15 2.93 3.15 2.83
3 2.95 2.52 2.69 2.25 1.13 .39 1.56 2.81 3.09 2.94 3.13 2.85
4 2.92 2.49 2.65 2.29 1.09 .38 1.95 2.79 3.03 2.97 3.31 2.85
5 2.93 2.45 2.66 2.28 1.06 .38 2.09 2.79 3.00 2.95 3.27 2.85
6 2.88 2.47 2.62 2.24 1.03 .36 2.08 2.81 2.96 2.93 3.21 2.88
7 2.94 2.45 2.59 2.20 .99 .35 2.16 2.84 2.88 2.96 3.12 2.84
8 2.90 2.42 2.60 2.14 .95 .34 2.25 2.91 2.91 2.98 3.03 2.83
9 2.86 2.41 2.57 2 .91 33 2.31 2.88 2.86 2.95 2.96 2.85
10 2.82 2.35 2.56 2.05 .88 .35 2.38 2.83 2.81 2.93 2.90 2.84
11 2.80 2.40 2.55 2.00 .84 34 2.47 2.86 2.84 2.91 2.87 2.84
12 2.76 2.37 2.52 1.94 .80 35 2.53 2.94 2.81 2.98 2.82 2.86
13 2.7 2.38 2.50 1.90 .77 39 2.54 2.91 2.79 2.98 2.81 2.86
14 2.75 2.40 2.49 1.85 .74 42 2.58 2.93 2.79 2.97 2.80 2.93
15 2.78 2.42 2.48 1.81 .71 45 2.58 2.93 2.79 2.97 2.80 2.87
16 2.79 2.43 2.47 1.76 .68 53 2.58 2.97 2.79 2.96 2.79 2.87
17 2.77 2.44 2.46 1.72 .64 .61 2.52 3.01 2.77 2.97 2.78 2.83
18 2.71 2.49 2.45 1.68 .61 65 2.63 3.01 2.79 2.99 2.75 2.86
19 2.89 2.54 2.44 1.64 .59 .68 2.64 3.05 2.77 3.03 2.74 2.84
20 2.86 2.45 2.42 1.61 56 72 2.59 3.13 2.77 2.99 2.75 2.86
21 2.86 2.52 2.42 1.59 .53 76 2.61 3.14 2.80 2.97 2.74 2.86
22 2.80 2.51 2.40 1.56 .51 81 2.65 3.17 2.80 3.03 2.69 2.86
23 2.77 2.54 2.40 1.54 49 86 2.64 3.15 2.81 3.02 2.70 2.84
24 2.74 2.53 2.38 1.50 .48 92 2.67 3.17 2.77 3.00 2.74 2.86
25 2.71 2.54 2.37 1.46 47 99 2.68 3.19 2.89 3.01 2.76 2.89
26 2.72 2.52 2.35 1.42 45 1.05 2.72 3.19 2.91 3.07 2.75 2.88
27 2.69 2.57 2.35 1.38 44 1.13 2,72 3.19 2.90 3.08 2.75 2.89
28 2.69 2.65 2.33 1.34 W42 1.18 2.73 3.21 2.92 3.08 2.74 2.88
29 2.65 2.64 2.31 1.30 ——— 1.24 2.74 3.21 2.99 3.07 2.72 2.85
30 2.60 2.69 2.28 1.27 --- 1.34 2.74 3.21 2.96 3.10 2.79 2.88
31 2.58 .- 2.27 1.23 -— 1.45 - 3.16 --- 3.11 2.80 ---
MEAN 2.79 2.49 2.48 1.79 .75 .66 2.42 3.00 2.88 2.99 2.88 2.86
MAX 2.97 2.69 2.69 2.29 1.20 1.45 2.74 3.21 3.15 3.11 3.3 2.93
MIN 2.58 2.35 2.27 1.23 W42 .33 1.54 2.76 2.7 2.91 2.69 2.83
CAL YR 1981 MEAN 2.51 MAX 3.18 MIN 1.04
WIR YR 1982 MEAN 2.34 MAX 3.31 MIN .33



STREAMS TRIBUTARY TO LAKE MICHIGAN
04084500 FOX RIVER AT RAPIDE CROCHE DAM, NEAR WRIGHTSTOWN, WL
LOCATION.--Lat 44°19'03", long 88°11'50", in SE 1/4 sec.4, T.21 N., R.19 E., Outagamie County, Hydrologic Unit
22323?04, at Rapide Croche Dam, 2.0 mi (3.2 km) upstream from Wrightst?wn, and 18 mi (29 km) upstream from
DRAINAGE AREA.--6,010 mi? (15,570 km2).
PERIOD OF RECORD.--March 1896 to September 1917 (monthly discharge only), October 1917 to current year.
REVISED RECORD.--WDR WI-80-1: Drainage area. WDR WI-81-1: 1980.

GAGE. --Recording headwater and tailwater gages and electric generation are read three times a day and used to
compute the discharge records.

REMARKS . --Flow regulated by storage in Lake Winnebago (see sta. 04082500). Daily discharge determined from
records of flow, through turbines, head, gate openings, and lockages through navigation canal. Usually less
than about 5 ft3/s (0.14 m3/s) Ls diverted into basin from Wisconsin River at Portage Canal throughout the
year.

COOPERATION. --Figures of daily discharge furnished by Corps of Engineers. Records reviewed by Geological Survey.

AVERAGE DISCHARGE.--86 years, 4,175 ft3/s (118.2 m3/s).

EXTREMES FOR PERIOD QF RECORD.--Maxlmum daily discharge, 24,000 fr3/s (680 m3/s) Apr. 18, 1952; minimum deily,
138 fro/s (3.91 m’/s) Aug. 2, 1936.

EXTREMES FOR CURRENT YEAR.--Mgximum daily discharge during year, 12,900 £t3/s (365 m3/s) Apr. 18, 19; minimum
daily, 1,400 ft3/s (39.6 m>/s) June 23.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 4760 7080 3410 3940 4600 3020 5560 7280 6090 2670 4150 1810

2 4050 6960 3460 4030 4560 3130 5120 7720 6910 2590 5000 2210

3 4480 6480 4410 3630 4510 3060 6610 6220 7020 1880 5060 2600

4 4960 5870 4270 3970 4520 3140 5960 7530 6890 2050 8560 2940

5 4740 5540 4870 4400 4720 2980 8100 6690 6710 1870 9700 3020

6 4880 4550 4820 4890 4540 3150 8200 6500 6540 2180 9740 2990

7 5660 4400 4700 6340 4590 3010 8960 6680 5890 2450 11200 1980

8 6280 5140 4370 8150 4550 3100 10100 4460 4550 2250 11200 1870

9 6550 4310 4360 6550 4380 2640 12000 4870 4930 3300 9110 1770
10 6410 3860 4040 7170 4350 2340 12100 4050 4560 3530 6860 2120
11 5890 3570 3750 6630 4400 2300 11900 4780 2940 3650 5160 2150
12 5730 2710 3950 6690 4210 2460 12200 5010 2800 4520 4790 2030
13 6410 1960 3760 6630 4290 1950 12300 4890 2920 3370 2440 2150
14 6050 2090 3780 6250 4170 2090 12600 5040 3290 3540 2170 1830
15 5420 1790 3000 6280 4160 2460 12400 4780 2780 3650 2330 1710
16 5140 1520 3270 5940 4080 3880 12800 4800 1880 3890 2170 1900
17 5160 2040 3120 4450 4100 3400 12500 5240 2540 3710 2600 2220
18 10200 1950 3120 5110 4110 3210 12900 5230 2480 3690 2020 1980
1 8560 1960 2870 5960 3950 3760 12900 5150 2190 3580 2420 2110
20 7900 1770 3200 5200 4020 4700 12700 3730 2320 3620 1750 1880
21 7170 2110 3170 5100 4040 4700 10700 3260 2160 3660 1680 1590
22 7310 2100 3110 5340 4090 5290 10300 3400 2140 3730 1790 2060
23 7750 2200 3080 4840 3660 5320 9920 4020 1400 4010 1480 2210
24 7860 2160 3060 4790 3230 5170 9770 4220 1540 4240 1710 2120
25 8520 2270 2910 4800 3400 4830 9740 4840 1600 3880 1640 1490
26 7950 2430 3280 5040 3230 4540 9220 6040 1660 3760 1940 2020
27 7390 1980 3030 4750 3340 4620 9120 6060 1760 3950 1560 2090
28 7230 1880 3320 4780 3330 4600 7890 6150 1740 3830 1620 2090
29 7470 2080 4040 4670 - 4700 7960 6180 2300 4140 2230 2130
30 7380 2630 4080 4670 - 5500 7800 5950 2620 4290 1730 2020
31 7220 - 3800 4650 --- 5440 - 6000 —— 3930 1640 -
TOTAL 202480 97390 113410 165640 115130 114490 300330 166770 105150 105410 127450 63090
MEAN 6532 3246 3658 5343 4112 3693 10010 5380 3505 3400 4111 2103
MAX 10200 7080 4870 8150 4720 5500 12900 7720 7020 4520 11200 3020
MIN 4050 1520 2870 3630 3230 1950 5120 3260 1400 1870 1480 1490

CAL YR 1981 TOTAL 1459380 MEAN 3998 MAX 11400 MIN 1520
WIR YR 1982 TOTAL 1676740 MEAN 4594 MAX 12900 MIN 1400



LOCATION. -~Lat 44°19'36",
Unit 04030204,

long 88°09'54",

STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWN
(NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)

DRAINAGE AREA.--6,050 mi? (15,670 km2).

PERIOD OF RECORD.--Water years 1970,

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

March 1975 to September 1981 (discontinued).
March 1975 to September 1981 (discontinued).

1974 to current year.

R.19 E.,

(NATIONAL PESTICIDE MONITORING NETWORK STATION)

in NE 1/4 M 1/4 Sec.2, T.21 N.,
at bridge on State Highway 96 at Wrightstown.

Brown County, Hydrologic

REMARKS . --Records of discharge used are for 04084500 Fox River at Rapide Croche Dam near Wrightstown.

TIME
DATE
NOV , 1981
11... 0815
JAN , 1982
20... 0800
MAR
18.. 1535
MAY
19 1400
JUL
20 1000
AUG
17 1730
HARD-
NESS
NONCAR -
BONATE
(MG /L
AS
DATE  CACO3)
NOV , 1981
1.7, 20
JAN ; 1982
20... 24
MAR
18... 28
MAY
19... 23
JuL
2... 20
AUG
17... 18
SILICA,
DIS-
SOLVED
(MG /L
AS
DATE  SI02)
NOV , 1981
11..0. 13
JAN , 1982
20... 1
MAR
18... 10
MAY
19... 3.0
JuL
20... 8.2
AUG
17... 2.9

E ESTIMATED.

SECOND

3570
5200
3210
5150
3620
2600

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

39
43
40
38
37
30

SOLIDS,

RESIDUE

AT 180
DEG. C
DIS-
SOLVED
(MG/L)

2460
251
261
200
253
227

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SPE~
CIFIC
CON-~
DUCT-
ANCE
(UMHOS )
380
420
420
390

370

230
201
201
184

PH
(UNITS)

8.2
8.4
8.1
8.4
9.3

SODIUM,
D -

SOLIDS,
DIS-
SOLVED
(TONS
PER
AC-FT)
.33
.34
.35
.27
.34

.31

TEMPER-
ATURE
(DEG C)
5.0

.0

3.5
21.0
25.0

25.5

PERCENT
SODIUM

SOLIDS,
DIS-
SOLVED
(TONS
PER
DAY)
2310
3530
2260
2780
2470
1600

TUR -
BID-

(FTU)

4.2

SODIUM
AD-
SORP-
TION
RATIO

s

L I R )

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)

.07

.12

.21
<.10
<.10

OXYGEN,
DIS-
SOLVED
(MG /L)

11.0

NITRO-
AMMONIA
DIS-
SOLVED
(MG/L
AS N)

.070

.180

.130
.050
.030

OXYGEN,
DIS-
SOLVED
(PER-
CENT
SATUR -
ATION)

89

95
97
121

ALKA-
LINITY
LAB
(MG/L
AS
CACO3)
160
170
150
150
151
135
NITRO-
GEN, AM-
MONIA +
ORGANIC
TOTAL

(MG/L
AS N)

.73
1.60
1.30
1.30
2.10

SULFATE
DIS-
SOLVED
(MG/L

AS S04)

27
29
33
25
22

23

PHOS -
PHORUS,
AL

(MG/L

AS P)
.070
.040
.210
.070
.150
.150

STREP-
TOCOCCI
FECAL,
KF AGAR
(coLs.

PER
100 ML)

040
040
.020

HARD-

NESS

(MG/L
AS

CACO3)

180
190
180
170
170
150

FLUO-
RIDE,
DIS-
SOLVED
(MG /L
AS F)

PO T

PHOS -
PHORUS,
ORTHO,
DIS-
SOLVED
(MG/L
AS P)

<.010
<.010

.010
<.010
<.010

57
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DIS- BARIUM, CADMIUM
CHARGE, ARSENIC BARIUM SUS- CADMIUM SUS-
IN SUS- ARSENIC TOTAL PENDED  BARIUM, TOTAL PENDED CADMIUM
CUBIC ARSENIC PENDED DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV- DIS-
FEET TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE  SOLVED
TIME PER (UG/L (UG /L (UG/L (uG/L (UG /L (UG/L (UG/L (UG/L. (UG/L
DATE SECOND AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS CD)
NOV , 1981
11. 815 3570 1 0 1 <100 -- 26 <1 -- 2
MAR , 1982
18. 1535 3210 1 0 1 100 70 28 <1 - <
MAY
19 1400 5150 1 0 1 <100 -- 30 1 0 2
AUG
17.. 1730 2600 3 1 2 100 80 25 < - <
CHRO- CHRO- COBALT, COPPER, IRON,
MIUM, MIUM, CHRO-  COBALT,  SUS- COPPER,  SUS- IRON, SuUs-
TOTAL SUS- MIUM, TOTAL PENDED COBALT, TOTAL PENDED COPPER,  TOTAL PENDED
RECOV-  PENDED  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-
ERABLE RECOV. SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE  ERABLE
(uG/L (UG/L (uc/L (UG/L (UG/L {uG/L (UG/L (UG/L (UG/L UG/L (UG/L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) FE) AS FE)
NOV , 1981
11... - <10 <1 -- a 6 -- <1 210 180
MAR , 1982
18... 10 - <10 <1 -- <1 9 7 2 500 460
MAY
19... 10 -- <10 3 0 3 5 2 3 370 360
AUG
17... 10 0 10 1 - 2 7 5 2 390 380
LEAD, MANGA-  MANGA- MERCURY
LEAD, sUS- NESE, NESE, MANGA- MERCURY SUS-
IRON, TOTAL PENDED  LEAD, TOTAL SUS- NESE, TOTAL PENDED MERCURY
DIS- RECOV-  RECOV- DIS- RECOV-  PENDED DIS- RECOV-  RECOV- DIS-
SOLVED ERABLE ERABLE SOLVED ERABLE REGOV SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (UG /L (UG /L (uG/L (UG/L (UG/L (UG/L
DATE AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG) AS HG)
NOV , 1981
11... 2 4 3 1 30 30 3 .2 .1 .1
MAR , 1982
18.. 40 16 9 7 90 40 46 1 .0 1
MAY
19... 14 13 9 4 150 140 6 <.1 - <.1
AUG
17... 6 9 6 3 60 60 2 .1 -- <.1
NICKEL, ZINC,
NICKEL, suUs- SELE-  SILVER, ZINC, SUS~
TOTAL PENDED NICKEL, SELE- NLUM, TOTAL SILVER, TOTAL PENDED  ZINC,
RECOV-  RECOV-  DIS- NIUM, DIS- RECOV~ DIS- RECOV-  RECOV- DIS-
ERABLE ERABLE SOLVED  TOTAL SOLVED ERABLE SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG /L (UG/L (UG/L (UG/L
DATE AS NI) AS NI) AS NI) AS SE) AS SE) AS AG) AS AG) AS ZN) AS ZN) AS ZN)
NOV , 1981
11... <1 -- <1 <1 <1 <1 <1 40 30 7
MAR , 1982
18... 7 1 <1 < 2 <1 20 1 19
MAY
19... 0 3 < a <1 <1 20 10 7
AUG
17... 4 1 3 <1 <1 <1 <1 20 - <4



TIME
DATE
Nov , 1981
11.. 0815
MAR , 19
18. 1535
MAY
19... 1400
DDD,
TOTAL
DATE (UG /L)
NOV , 1981
11... --
MAR , 1982
18... <.01
MAY
19... <.01
ENDO-
SULFAN,
TOTAL
IN BOT-
TOM MA-
TERIAL
DATE  (UG/KG)
NOV , 1981
11... <.1
MAR , 1982
18... -
MAY
19... <.1
MALA-
THION,
TOTAL
DATE (UG/L)
NOV , 1981
11.. --
MAR , 1982
18...
MAY
19. <.01
PARA-
THION,
TOTAL
IN BOT-
TOM MA-
TERIAL
DATE  (UG/KG)
NOV , 1981
11... -
M?R , 1982
MAY
19... <.1

DIS-
CHARGE,
N

1
CUBIC
FEET
PER
SECOND

3570
3210
5150

DDD
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG/KG)

ENDRIN,
TOTAL
(UG/L)

<.01
<.01

MALA-

THION,
TOTAL

IN BOT-
TOM MA-
TERIAL
(UG/KG)

PER-
THANE
TOTAL
(0G/L)

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

PCB,

(UG/L)

<.10
<.10

DDE,
TOTAL
(UG /L)

<.01
<.01

ENDRIN,
TOTAL
IN BOT-
TOM MA-
TERTAL
(UG/KG)

PER-
THANE
IN
BOTTOM
MATERIL
(UG/KG)

<.10

<1.00

STREAMS TRIBUTARY TO LAKE MICHIGAN
04085000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

PCB,
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG /KG)

180

100

DDE,
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG /KG)

ETHION,
TOTAL
(UG/L)

<.01
<.01

METH-
OXY -
CHLOR,
TOT. IN

<.01
<.01

ETHION,
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG/KG)

METHYL
PARA-
THION,
TOTAL
(UG/L)

<.01
<.01

TOXA-
PHENE,
TOTAL

IN BOT-

TOM MA-
TERIAL

(UG/KG)

<1.0

<10

NAPH-
THA-
LENES,
POLY -
CHLOR .
TOTAL
(UG/L)

TERIAL
(UG /KG)

<.1

HEPTA-
CHLOR,
TOTAL

(UG/L)

<.0l
<.01

METHYL
PARA-
THION,

TOT. IN
BOTTOM

MATL.
(UG/XG)

TOTAL
TRI-

THION

(UG/L)

<.01
<.01

METHYL
TRI-
THION,
TOTAL
(uG/L)

<.01
<.01

TRI-
THION,
TOTAL

IN BOT-
TOM MA-
TERIAL
(UG/KG)

TERIAL

HEPTA-
CHLOR
EPOXIDE
TOTAL

(UG/L)

<.01
<.01

METHYL
TRI-
THION,
TOT. IN
BOTTOM

MATL.
(UG/KG)

(UG/L)

40
.40

<.01
<.01

HEPTA-
CHLOR
EPOXIDE
TOT. IN
BOTTOM
MATL.
(UG/KG)

<.01

DI-
ELDRIN,
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG/KG)

<.1

<.1

LINDANE
TOTAL
(UG/L)

MIREX,
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG /KG)

(UG/L)

<.01
<.01

CHLOR-
DANE,
TOTAL

IN BOT-

TOM MA-
TERIAL

(UG/KG)

<1.0

<1.0

ENDO-
SULFAN,
TOTAL
(UG /L)

<.01
<.01

LINDANE
TOTAL
IN BOT~
TOM MA-
TERIAL
(UG /KG)

PARA-
THION,
TOTAL
(UG /L)

<.01
<.01

SILVEX,
TOTAL
(UG/L)

<.01
<.01

59



STREAMS TRIBUTARY TO LAKE MICHIGAN
04085000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DIS- SEDI- SED.
CHARGE, SPE- MENT, SUsP.
IN CIFIC SEDI~ DIS- SIEVE
CUBIC CON- MENT,  CHARGE, DIAM.
FEET TEMPER-  DUCT- Sus- SUS- % FINER
TIME PER ATURE ANCE PENDED  PENDED THAN
DATE SECOND (DEG C) (UMHOS) (MG/L) (T/DAY) .062 MM
NOV , 1981
11... 15 3570 5.0 380 10 96 84
JAN , 1982
20... 0800 5200 .0 420 6 84 50
MAR
18.. 1535 3210 3.5 420 32 278 89
MAY
19.. 1400 5150 21.0 390 35 487 48
JuL
AZO.. 1000 3620 25.0 370 30 293 90
UG
17... 1730 2600 25.5 335 30 211 81



[ 10 20 30 MiLES
[E==aca=a=: —

i
‘ % &)
%
/o :
__poorcal \ 1 e
'/ KEWAUNEE
s | 1
]

~ L A
N *Lﬁiﬁgmaszoo
it <

‘/g
4

- L’{‘zr et
Lo
o
,,4&, -
o [

¥ l 04086000 A\ ji? SHEBOYGAN
— - 04085845 F—

Ly
A
<
~

ﬂ’%"’ 1 EY
1 o Ie
2

EXPLANATION

q §‘sy£7 L wnis
M C{l e M 04087000 Station number
“ Yy
TQ\ND‘!‘C[’ 3/ A Stream gage
AT AP
RV
¢l \70%01\, o Lake gage
Leps) o 04087000 v Surface-water quality
A station
04087088 % 04087120
3138 V04087140
S i ‘&Aoaosnso
, 04087204
ARSE
T p0087220
N
> 04087233
e
| T “4IRACINE

H t
KENOSHA CO ! ; kl
T

S LAKE MICHIGAN

i

iéoaoum BASIN




62

STREAMS TRIBUTARY TO LAKE MICHIGAN
04085200 KEWAUNEE RIVER NFAR KEWAUNEE, WL
LOCATION. --Lat 44°27'30", long 87°33'23", in SW 1/4 sec.l4, T.23 N., R.24 E., Kewaunee County, Hydrologic Unit
04030102, on left bank just downstream from bridge on County Trunk Highway F, 2.3 mi (3.7 km) west of Kewaunee,
and about 7.0 mi (11.3 km) upstream from mouth.
DRAINAGE AREA.--127 mi? (329 km2).

PERIOD OF RECORD.--Annual maximum, water years 1958-65, and occasional low-flow measurements, water years 1963-64.
September 1964 to current year. No winter records for years 1965 and 1966.

REVISED RECORDS.--WDR WL-79-1: Drainage area.

GAGE. --Water-stage recorder and crest-stage gage. Datum of gage is 579.64 ft (176.674 m) National Geodetic Vertilcal
Datum of 1929 (Wisconsin State Highway Commission benchmark). Apr. 3, 1957, to Sept. 2, 1964, crest-stage gage
only at same site and datum. .

REMARKS . --Records good except those for winter periods and period of no gage-height record, Dec. 9, 10, and Dec. 15
to Apr. 14, which are fair.

AVERAGE DISCHARGE.--16 years, 80.2 fr3/s (2.27 m3/s), 8.58 infyr (218 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximu? discharge, 6,500 ft3/s (184 m3/s) Mar. 30, 1960, ga%e height, 16.03 ft
1(54'886 m); minimum recorded, 4.0 ft3/s (0.11 n3/s8) Nov. 22, 1977, gage height, 8.06 ft (2.457 m), result of
reezeup.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 800 ft3/s (23.0 m3/s) and maximum (¥):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME TSCHARGE GAGE HEIGHT

(ft3/s) (m’/s)  (£t) (m) (£e3/8) (w3/s)  (ft) (m)
Mar. 25 0930  *2,090  59.2 *12.77 3.892 Apr. 3 al200 1,185 33.6 11.75 3.581
Mar. 31 al200 1,185  33.6 11.75  3.581

minimum daily discharge, 12 ft3/s (0.340 m3/s) July 10.

a Observer reading.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 9, 10, Dec. 20 to Mar. 24.)

8.3 4.6 9.5 170
8.5 22 10.0 308
8.7 42 11.0 715
9.1 9% 12.0 1,390 .

13.0 2,330
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 49 34 56 20 14 16 940 61 30 37 33 29

2 43 33 63 18 14 16 800 58 27 25 29 33

3 35 31 71 17 14 16 1150 55 24 21 46 34

4 29 30 65 17 14 16 820 53 23 20 506 27

5 26 30 55 16 14 16 560 50 21 18 651 24

6 36 30 48 16 14 16 380 49 20 16 317 23

7 34 29 45 16 14 16 270 51 19 18 164 23

8 32 29 43 15 14 16 190 48 18 17 105 21

9 28 27 39 15 14 17 170 46 17 14 74 20
10 25 26 37 15 14 19 160 44 23 12 56 19
11 23 26 34 15 14 23 150 47 22 32 46 18
12 20 25 30 15 14 30 140 60 20 58 39 17
13 18 25 27 15 14 43 130 57 18 44 34 17
14 22 24 24 15 14 60 130 48 17 32 31 18
15 29 24 24 15 15 86 129 44 16 25 29 19
16 35 24 23 15 15 120 125 45 16 24 26 22
17 39 24 21 15 15 190 129 46 i8 19 24 25
18 141 23 20 15 16 290 129 45 23 131 23 27
19 287 27 19 15 16 320 133 42 24 231 21 26
20 187 32 18 15 16 300 336 37 24 173 20 23
Boow % B B ¥ B OB O¥o3o%wop o

8 15 16 400 19

23 65 27 17 15 16 540 14? 38 28 49 21 22
24 53 26 17 15 16 900 112 39 23 38 25 23
25 45 26 17 14 16 1600 94 35 21 31 55 23
26 42 39 17 14 16 1000 87 32 22 33 50 23
27 38 85 16 14 16 600 82 33 22 50 40 23
28 37 99 16 14 16 370 74 46 19 75 33 22
29 39 79 17 14 --- 330 68 44 33 62 29 21
30 38 58 17 14 --- 590 65 37 54 50 28 20
31 36 -— 18 14 --- 1180 --- 33 === 40 27 ---
TOTAL 1735 1055 950 473 417 9466 8210 1395 698 1579 2620 685
MEAN 56.0 35.2 30.6 15.3 14.9 305 274 45.0 23.3 50.9 84.5 22.8
MAX 287 929 71 20 16 1600 1150 61 54 231 651 34
MIN 18 23 16 14 14 16 65 32 16 12 19 17
CFSM 44 .28 .24 .12 .12 2.40 2.16 .35 .18 <40 .67 .18
IN. .51 .31 .28 .14 .12 2.77 2.40 W41 .20 .46 .77 .20

CAL YR 1981 TOTAL 19297.7 MEAN 52.9 MAX 1340 MIN 7.4 CFSM .42 1IN 5.65
WIR YR 1982 TOTAL 29283.0 MEAN 80.2 MAX 1600 MIN 12 CFSM .63 IN 8.58



STREAMS TRIBUTARY TO LAKE MICHIGAN
04085281 EAST TWIN RIVER AT MISHICOT, WL
LOCATION. ~-Lat 44°14'16", long 87°38'11", in NW 1/4 MW 1/4 sec.4, T.20 N., R.24 E., Manitowoc County, Hydrologic
Unit 04030101, on right bank 500 ft (152 m) downstream from bridge on State Highway 147, at Mishicot, 0.8 mi
(1.3 km) upstream from Johnson Creek, and 9.8 mi (15.8 km) upstream from mouth.
(285 m?).

PERIOD OF RECORD.--July 1972 to current year.

DRAINAGE AREA.--110 mi?
REVISED RECORDS.--WDR WI-79-1: Drainage area.
GAGE. --Water-stage recorder. Datum of gage is 584.72 ft (178.223 m) National Geodetic Vertical Datum of 1929.

REMARKS. --Records good except those for winter periods, which are fair.
recreation dam 0.3 mi (0.5 km) upstream.

AVERAGE DISCHARGE.--10 years, 70.9 ft3/s (2.008 m3/s), 8.75 ian/yr (222 mm/yr).

EXTREMES FOR PERIOD OF RECORD, --Maximum discharge, 3,210 ft3/s (90.9 m3/s) Mar. 31, 1979, gage height, 13.75 ft
(4,191 m); minimum, 1.7 fe3/e (0.048 m?/s) July 20, 1979, gage height, 3.69 fr (1.125 m).

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 ft3/s (14.2 a3/s) and maximum (%*):

Occasional regulation caused by

DATE TIME gISCHARGE GAGE HEIGHT DATE TIME DISCHARG% GAGE HEIGHT
(£e3/8)  (m3/s) (ft) (m) (££3/8) (m3/s) (£t) (m)
Mar. 25 1515 873 24.7 9.70 2,957 Apr. 4 0900 *951 26.9 *9.95 3.033
Apr. 1 0715 637 18.0 8.82 2.688

minimum discharge, 12 ft3/s (0.340 m3/s) Aug. 21, 22, 23, gage height, 4.03 fr (1.228 m), but may have been
less during period of ice effect.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Shifting-control method used Sept. 18-30; stage-discharge relation affected
by ice Dec. 21 to Mar. 19.)

DAY oCT
1 72
2 51
3 40
4 33
5 36
6 43
7 49
8 42
9 35
10 31
11 28
12 27
13 25
14 29
15 44
16 47
17 43
18 112
19 179
20 143
21 110
22 79
23 62
24 53
25 48
26 45
27 43
28 40
29 39
30 37
31 36
TOTAL 1701
MEAN 54.9
MAX 179
MIN 25
CFSM .50
IN, .58
CAL ¥R 1981

TOTAL
WIR YR 1982 TOTAL

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

1072
35.7
80
27
.33
.36

18784.2
22834.0

3.

we e
oun N oW

DEC JAN
54 16
73 16
75 16
67 16
58 15
52 15
48 14
46 14
40 14
36 14
35 14
28 14
27 13
27 13
26 13
26 13
23 13
20 13
18 13
17 13
17 13
17 13
17 13
17 13
16 13
16 13
16 13
16 13
16 13
16 13
16 13

976 42

31.5 13.7
75 16
16 13

.29 13
.33 .14
MEAN 51.5
MEAN 62.6

FEB

425
15.2
17
13
.14
.14

MAX 642
MAX 830

MEAN VALUES

542

6059
195
830

15

1.77

2.05

MIN 7.7
MIN 12

624

64

6588
220
624

64

2.00

2,23

CFSM
CFsSM

0 195
0 480
0 679
0 967

1746
56.3
120
a5
.51
.59

47 IN 6.35
57  IN 7.72

JUN

JuL



STREAMS TRIBUTARY TO LAKE MICHIGAN

04085427 MANITOWOC RIVER AT MANITOWOC, WI
(NATTONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

LOCATION. --Lat 44°06'26", long 87°42'55", in NE 1/4 MW 1/4 sec.23, T.19 N., R.23 E., Manitowoc County, Hydrologic
Unit 04030101, on right bank 300 ft (91 m) upstream from bridge on County Trunk lnghway JJ, just west of the
Manitowoc city limits and 6.6 mi (10.6 km) upstream from wmouth.

DRAINAGE AREA.--526 mi2 (1,362 km2).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--July 1972 to current year.

REVISED RECORDS.--WDR WI-79-1: Drainage area.

GAGE. --Water-stage recorder. Datum of gage is 610.12 ft (185.965 m) National Geodetic Vertical Datum of 1929.

REMARKS, --Records fair except those for winter period, which are poor.

309 ft3/s (8.751 m3/s), 7.98 in/yr (203 mm/yr).

m3/s) Mar. 31, 1979, gage height, 13.24 ft
/8) Nov. 7, 1976, gage height, 3.69 ft

AVERAGE DISCHARGE.--10 years,
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8, 2§0 ft3/s (233
(4.036 m) from floodMarks; minimum discharge, 10 ft-/s (0.283

(1.125 m), result of freezeup.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 800 £t3/s (22.7 m3/s) and maximum (*):

DATE TIME QISCHARGE GAGE HEIGHT DATE TIME pISC HARGE GAGE HEIGHT
(£t7/s) /8) (£t) (m) (£t7/s) /8) (£t) (m)
Mar. 25 1130 ice jam *11.12 3.389 Apr. 3 1530 *3,220 91.2 9.72 2.963

mininum daily discharge, 44 ft3/s (1.246 n3/s) Jan. 12-24.

RATING TABLE (gage height, in feet, and dischar%e, in cubic feet per second).

(Stage-discharge relation affected by ice Dec to Mar. 28.)
4.1 58 7.0 1,050
4.5 125 8.0 1,700
5.0 240 9.0 2,530
5.5 380 10.0 3,500
6.0 565
DISCHARGE, IN CUBIC FEET PER SECONDAnggER YEAR OCTOBER 1981 TO SEPTEMBER 1982
DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 375 525 327 76 49 58 2580 695 251 116 105 147
2 379 511 362 72 49 60 2260 656 236 120 110 153
3 381 496 379 68 47 64 2760 618 209 121 116 155
4 385 478 380 66 46 66 2540 564 186 122 154 149
5 401 464 378 62 46 68 1730 521 168 123 138 145
6 466 448 369 58 46 72 1970 490 151 134 137 141
7 479 435 359 56 46 74 2100 454 138 150 140 139
8 484 415 354 52 47 78 2050 400 125 167 162 137
9 477 393 322 50 47 82 1970 345 114 160 178 134
10 465 377 280 48 48 84 1930 292 105 128 175 129
11 456 355 240 45 49 86 1850 261 100 9% 171 122
12 444 334 210 44 50 9% 1720 234 94 102 169 113
13 432 312 200 44 52 120 1630 198 86 118 167 107
14 467 292 190 44 52 200 1530 176 81 126 162 102
15 509 273 180 44 54 300 1400 155 82 124 164 98
16 492 255 170 44 54 410 1260 164 76 121 168 97
17 498 240 160 44 54 520 1310 189 77 134 175 95
18 637 229 150 44 54 560 1370 193 77 130 180 92
19 679 214 140 44 54 600 1410 188 77 123 170 89
20 650 206 140 44 54 680 1450 177 82 112 158 85
21 624 207 130 44 56 780 1350 159 89 100 147 82
22 624 192 130 44 56 1000 1290 495 91 400 140 79
23 625 180 120 44 56 1200 1190 355 93 360 135 74
24 633 173 110 44 56 1400 1100 340 90 230 136 73
25 634 171 110 45 56 1600 1050 330 93 170 143 70
26 622 205 100 46 56 1700 960 270 96 133 131 70
27 6Q7 283 100 47 58 1850 896 263 94 122 127 70
28 591 314 96 48 58 1980 848 291 95 119 122 70
29 575 310 92 48 -—- 1950 785 293 114 115 131 67
30 555 299 86 49 --- 2110 735 280 115 110 135 63
31 536 -—- 80 49 --- 2490 —--- 267 -— 108 128 -——
TOTAL 16182 9586 6444 1557 1450 22336 47024 10313 3485 4492 4574 3147
MEAN 522 320 208 50.2 51.8 721 1567 333 116 145 148 105
MAX 679 525 380 76 58 2490 2760 695 251 400 180 155
MIN 375 171 80 44 46 58 735 155 76 94 105 63
CFSM <99 .61 .40 .10 .10 1.37 2.98 .63 .22 .28 .28 .20
IN. 1.14 .68 .46 .11 .10 1.58 3.33 .73 .25 .32 .32 .22
CAL YR 1981 TOTAL 94903 MEAN 260 MAX 1340 MIN 23 CFSM .49 IN 6.71
WIR YR 1982 TOTAL 130590 MEAN 358 MAX 2760 MIN 44 CFSM .68 IN 9.24
NOTE. --No gage-height record Dec. 12 to Jan. 19, July 1 to Aug. 2.



STREAMS TRIBUTARY TO LAKE MICHIGAN

04085427 MANITOWOC RIVER AT MANITOWOC, WI-~CONTINUED
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

WATER ~-QUALITY RECORDS
PERIOD OF RECORD.--March 1979 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

OXYGEN, COL1~- STREP~-
SPE- DIS~ FORM, TOCOCCI
STREAM- CIFIC SOLVED FECAL, FECAL, HARD-
FLOW, CON- TUR~ OXYGEN, (PER- 0.7 KF AGAR NESS
INSTAN- DUCT- PH TEMPER- BID- DIS- CENT UM-MF (COLS. (MG/L
TIME TANEOUS ANCE ATURE ITY SOLVED SATUR- (COLS./ PER AS
DATE (CFS)  (UMHOS) (UNITS) (DEG C)  (FTU) (MG/L)  ATION) 100 ML) 100 ML)  CACO3)
NOV , 1981
0... 1330 37 650 8.2 5.0 2.2 13.0 106 K20 33 310
JAN , 1982
19.7. 1400 A 920 8.0 .0 2.5 10.4 74 K4 20 450
MAR
18... 1210 1050 630 7.9 .0 5.4 - -- 480 E1000 270
MAY
19... 0900 210 695 - 19.0 2.4 8.2 92 30 69 340
JUL
Aég"' 1600 129 585 8.5 26.0 7.7 9.5 121 29 76 320
17... 1230 192 520 8.5 24.0 5.0 7.5 23 93 <1000 240
HARD-
NESS MAGNE~ SODIUM POTAS- ALKA- CHLO- FLUO-
NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFATE RIDE, RIDE,
BONATE Dis- DIS~ DI1S- SORP- DIS- LAB DIS- DIS- DIS~
MG/L SOLVED  SOLVED SOLVED TION  SOLVED (MG/L  SOLVED SOLVED  SOLVED
AS MG /L MG/L (MG/L  PERCENT  RATIO MG/L AS (MG /L MG/L (MG /L
DATE  CACO3) AS CA) AS MG) AS MA)  SODIUM AS K) CACO3) AS S04) AS CL) AS F)
NOV , 1981
10... 37 67 34 13 8 A 6.6 270 41 36 .1
JAN , 1982
19.0. 67 95 51 17 8 A 4.6 380 67 44 .2
MAR
uis"' 56 57 30 18 13 .5 5.9 210 37 34 .1
J19... 36 72 38 14 8 4 4.4 300 38 29 .2
UL
19... 43 66 37 16 10 4 3.4 274 25 29 .2
AUG
17... 10 54 26 15 12 .5 5.3 232 16 23 .2
SOLIDS, SOLIDS, NITRO- NITRO- NITRO- PHOS -
SILICA, RESIDUE SUM OF SOLIDS, SOLIDS, GEN, GEN,  GEN,AM- PHOS-  PHORUS,
DIS- AT 180 CONSTI- DIS- DIS- NO2+NO3 AMMONIA MONIA + PHOS - PHORUS, ORTHO,
SOLVED DEG. C TUENTS, SOLVED SOLVED DIS- DIS- ORGANIC PHORUS, DIS- DIS-
(MG/L DIS- DIS- (TONS (TONS SOLVED SOLVED TOTAL TOTAL SOLVED SOLVED
AS SOLVED  SOLVED PER PER (MG/L MG/L (MG/L (MG /L MG/L  (MG/L
DATE  SI02) (MG/L)  (MG/L)  AC-FT) DAY) AS N) AS N) AS N) AS P) AS P) AS P)
NOV , 1981
10... 440 367 .60 441 .73 <.010 1.10 .240 .210 .180
JAN , 1982
19... 13 573 520 .78 68.1 3.2 .400 1.40 .120 .100 .080
MAR
18... 8.7 365 317 .50 1040 2.3 .600 1.90 .280 .190 .170
MAY
Jbz... 1.7 429 378 .58 243 .38 .030 1.60 .170 .110 .100
19... 1t 438 352 .60 153 .39 .090 1.90 .290 .320 .250
AUG
17... 13 338 292 .46 175 .17 .090 1.70 .690 .580 .520

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNI).
E ESTIMATED.
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04085427 MANITOWOC RIVER AT MANITOWOC, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BARIUM, CADMIUM
ARSENIC BARIUM,  SUS- CADMIUM SUS-
STREAM- SUS-  ARSENIC TOTAL PENDED BARIUM, TOTAL PENDED CADMIUM
FLOW, ARSENIC  PENDED DIS- RECOV-  RECOV~-  DIS- RECOV-  RECOV- DIS-
INSTAN-  TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE  SOLVED
TIME TANEOUS (UG/L (UG/L (uec/L (UG/L (uG/L (uG/L (UG/L (uG/L (uG/L
DATE (CFS) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS CD)
NOV , 1981
10... 1330 371 1 1 0 100 70 27 <1 - 1
MAR , 2
18... 1210 1050 1 -- <1 100 70 29 <1 -- <1
MAY
19.. 0900 210 3 1 2 <100 - 39 1 0 3
AUG
17... 1230 192 2 0 2 <100 -- 31 2 -- <1
CHRO- CHRO- COBALT, COPPER, IRON,
MIUM, MIUM, CHRO-  COBALT,  SUS- COPPER,  SUS- IRON, SUS-
TOTAL SUS- MIUM, TOTAL PENDED COBALT, TOTAL PENDED COPPER,  TOTAL PENDED
RECOV- PENDED DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-
ERABLE RECOV. SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE  ERABLE
(UG/L (uG/L (uGc/L (UG /L (ue/L (UG/L (uG/L (uc/L (Ue/L (UG /L (UG /L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS FE) AS FE)
NOV , 1981
0... 20 - <10 <1 -- <1 5 -- <1 340 190
MAR , 1982
18... 10 - <10 <1 -- <1 8 5 3 520 420
MAY
19.. 20 10 10 <1 -- 3 5 0 7 370 330
AUG
17.. 10 0 10 2 1 1 4 1 3 890 760
LEAD, MANGA-  MANGA- MERCURY
LEAD, SUS- NESE, NESE, MANGA- MERCURY SUS-
IRON, TOTAL PENDED  LEAD, TOTAL SUS- NESE, TOTAL PENDED MERCURY
DIS- RECOV-  RECOV- DIS- RECOV-  PENDED DIS- RECOV-  RECOV- DIS-
SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG/L (UG /L (UG/L (UG/L (UG /L (UG/L (UG /L (ue/L (UG/L
DATE AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG) AS HG)
NOV , 1981
10... 150 7 6 1 20 10 10 .2 .1 .1
MAR , 1982
18... 100 13 8 5 90 30 64 1 -- .3
MAY
19... 45 21 14 7 90 60 27 <.1 -- <1
AUG
17... 130 3 -- <1 90 70 22 <.1 -- <.1
NICKEL, ZINC,
NICKEL, sUS- SELE-  SILVER, ZINC, SUS-
TOTAL PENDED NICKEL, SELE- NIUM, TOTAL  SILVER, TOTAL PENDED  ZINC,
RECOV-  RECOV-  DIS- NIUM, DIS- RECOV- DIS- RECOV-  RECOV- DIS-
ERABLE ERABLE SOLVED  TOTAL SOLVED ERABLE SOLVED ERABLE ERABLE  SOLVED
(UG/L (UG/L (UG /L (UG /L (UG/L (UG/L (UG /L (UG /L (UG/L (UG/L
DATE AS NI) AS NI) AS NI) AS SE) AS SE) AS AG) AS AG) AS ZN) AS ZN) AS ZN)
NOV , 1981
10... 10 0 11 <1 <1 <1 <1 40 40 5
MAR , 1982
18. 14 10 4 <1 <1 <1 <1 10 0 -
MAY
19. 14 0 15 <1 <1 <1 <1 20 6 14
AUG
17.. 2 0 7 <1 <1 <1 <1 50 40 6



STREAMS TRIBUTARY TO LAKE MICHIGAN
04085427 MANITOWOC RIVER AT MANITOWOC, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

CHLOR -
PCB, PCN, ALDRIN, DANE, DDD,
STREAM-  TOTAL  TOTAL  TOTAL TOTAL  TOTAL

FLOW IN BOT~ 1IN BOT- IN BOT-  ATRA- IN BOT- 1IN BOT-
INSTAN- TOM MA- TOM MA- TOM MA- ZINE, TOM MA- TOM MA-
TIME  TANEOUS TERIAL TERIAL TERIAL  TOTAL TERIAL  TERIAL

DATE (CFs) (UG/KG) (UG/KG) (UG/KG) (UG/L) (UG/KG) (UG/KG)
MAY , 1982
19... 0900 210 <1 <1.0 <.1 .60 <1.0 <.1
AUG
17... 1230 192 4 <1.0 <.1 1.7 <1.0 .1
DI- DI- ENDO- HEPTA-  HEPTA-

DDT, AZINON, ELDRIN, SULFAN, ENDRIN, ETHION, CHLOR, _CHLOR

TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  EPOXIDE

IN BOT- 1IN BOT- IN BOT- 1IN BOT- IN BOT- IN BOT- 1IN BOT- TOT. IN

TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA-  BOTTOM

TERIAL TERIAL TERIAL TERIAL TERIAL TERIAL TERIAL  MATL.

DATE  (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)

MAY , 1982
9... <.1 <.1 <.l <.1 <.1 <.1 <.1 <.1
AUG
17... .1 <.1 <.1 <.1 <.1 <.1 <.1 <.1
MALA- METH-  METHYL METHYL PARA- TOXA-
THION,  OXY- PARA- TRI- MIREX, THION, PER- PHENE,
TOTAL CHLOR, THION, THION, TOTAL TOTAL THANE TOTAL
IN BOT- TOT. IN TOT. IN TOT. IN IN BOT- 1IN BOT- 1IN IN BOT-
TOM MA- BOTTOM BOTTOM BOTTOM TOM MA- TOM MA- BOTTOM TOM MA-
TERIAL MATL. MATL . MATL.  TERIAL TERIAL MATERIL TERIAL
DATE (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
MAY , 1982
19... <.1 <.1 <.1 <.1 <.1 <.1 <1.00 <10
AUG
17... <.1 <.1 <.1 <.1 <.1 <.1 <1.00 <10
SEDI- SED.
SPE- MENT, SUSP.
STREAM- CIFIC SEDI - DIS- SIEVE
FLOW, CON- MENT,  CHARGE, DIAM.
INSTAN- TEMPER- DUCT- SUs- SUs- % FINER
TIME TANEQUS  ATURE ANCE PENDED  PENDED THAN
DATE (CFS) (DEG C) (UMHOS) (MG/L) (T/DAY) .062 MM
NOV , 1981
10... 1330 371 5.0 650 4 4.0 92
JAN , 1982
19... 1400 44 .Q 920 34 4.0 62
MAY
Jbg... 0900 210 19.0 695 18 10 83
19... 1600 129 26.0 585 23 8.0 89
AUG

17... 1230 192 24.0 520 31 16 83

DDE,
TOTAL
IN BOT-
TOM MA-

TERIAL
(UG/KG)

LINDANE
TOTAL
IN BOIL-
TOM MA-

TERIAL
(UG /KG)
<.1
<.1

TRI-
THION,
TOTAL
IN BOT-
TOM MA-

TERIAL
(UG/KG)
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04085500 CEDAR LAKE NEAR KIEL, WL
LOCATION.--Lat 43°55'35", long 87°56'23", in SW 1/4 sec.5, T.17 N., R.21 E., Manitowoc County, Hydrologic Uuni
04030101, on north shore of Cedar Lake at public beach, 0.8 mi (1.3 km) southeast of Louis Corners, and 5.1
mi (8.2 km) northeast of Kiel.
(3.70 xm?).

PERIOD OF RECORD.--August 1936 to September 1942; April 1945 to April 1974 (fragmentary); May 1974 to September
1982 (discontinued).

DRAINAGE AREA.--1.43 mi2

REVISED RECORDS,--WDR WL-76-1: 1976.

GAGE. --Water -stage recorder. Altitude of Prior to May 8, 1974,

age is 895 fr (273 m), from topoﬁraghic nap.
nonrecording gage at site 500 fr (152 m, 1.

southwest and at altitude 5 ft m) lower.

REMARKS.--Add 90 ft (27 m) to obtain elevation above datum assumed for this lake by Wisconsin Department of
Natural Resources. The record is fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation observed, 100.13 fr (30.520 m) May 19, 1979; minimum observed,
93.34 fr (28.450 m) Oct. 4, Nov. 1, 1958, Jan. 17, 1959.

EXTREMES OUTSIDE OF PERIOD OF RECORD.--An elevation of 100.37 ft (30.592 m) was observed May 20, 1929, by
Wisconsin Department of Natural Resources.

EXTREMES FOR CURRENT YEAR.--Maximum elevation observed, 99.36 ft (30.285 m) May 30; minimum cbserved, 98.47 fr
(30.014 m) Nov. 23-26.

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEA

N VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JoN JuL AUG SEP
1 8.57 8.59 8.60 8.54 8.70 8.60 8.84 9.29 9.33 9.14 8.88 8.75
2 8.56 8.58 8.60 8.54 8.70 8.60 8.86 9.28 9.31 9.13 8.89 8.76
3 8,55 8.58 8.58 8.56 8.69 8.60 9.06 9.27 9.29 9.12 8.86 8.75
4 8.57 8.57 8.58 8.69 8.69 8.60 9.14 9.26 9.27 9.11 8.89 8.74
5 8.55 8.58 8.57 8.70 8.68 8.59 9.14 9.26 9.26 9.09 8.87 8.74
6 8.58 8.57 8.57 8.69 8.68 8.59 9.17 9.25 9.25 9.09 8.86 8.72
7 8.55 8.56 8.56 8.68 8.68 8.58 9.18 9.24 9.24 9.12 8.85 8.71
8 8.53 8.56 8.56 8.67 8.67 8.58 9.18 9.22 9.24 9.12 8.85 8.70
9 8.51 8.54 8.55 8.66 8.67 8.61 9.19 9.21 9.22 9.10 8.82 8.69
10 8.51 8.53 8.55 8.66 8.67 8.59 9.19 9.20 9.21 9.09 8.80 8.69
11 8.50 8.53 8.54 8.65 8.66 8.58 9.19 9.20 9.19 9.09 8.78 8.68
12 8.49 8.52 8.54 8.64 8.66 8.56 9.20 9.22 9.18 9.07 8.77 8.67
13 8.48 8.51 8.53 8.65 8.66 8.60 9.22 9.21 9.17 9.07 8.75 8.67
14 8.53 8.51 8.53 8.71 8.65 8.60 9.23 9.21 9.14 9.07 8.75 8.66
15 8.57 8.50 8.52 8.70 8.65 8.58 9.23 9.20 9.17 9.03 8.74 8.64
16 8.56 8.50 8.52 8.69 8.65 8.60 9.26 9.26 9.17 9.03 8.73 8.63
17 8.57 8.49 8.52 8.68 8.64 8.64 9.28 9.27 9.17 9.03 8.72 8.62
18 8.66 8.48 8.51 8.69 8.64 8.65 9.30 9.26 9.16 9.02 8.70 8.63
19 8.66 8.49 8.51 8.69 8.64 8.65 9.30 9.26 9.16 9.00 8.73 8.61
20 8.66 8.51 8.51 8.67 8.63 8.65 9.32 9.24 9.15 8.97 8.72 8.59
21 8.65 8.52 8.51 8.68 8.63 8.67 9.33 9.21 9.16 8.96 8.69 8.58
22 8.64 8.51 8.50 8.71 8.63 8.67 9.33 9.27 9.15 8.98 8.67 8.56
23 8.63 8.49 8.50 8.72 8.62 8.68 9.33 9.31 9.15 8.99 8.65 8.55
24 8.61 8.47 8.49 8.72 8.62 8.70 9.32 9.31 9.13 8.96 8.66 8.54
25 8.62 8.47 8.49 8.72 8.62 8.72 9.31 9.31 9.15 8.95 8.7 8.53
26 8.62 8.52 8.49 8.72 8.61 8.74 9.31 9.31 9.17 8.95 8.69 8.52
27 8.61 8.61 8.49 8.72 8.61 8.74 9.31 9.31 9.16 8.95 8.68 8.52
28 8.61 8.60 8.49 8.71 8.61 8.74 9.31 9.33 9.16 8.92 8.65 8.51
29 8.60 8.56 8.51 8.71 --- 8.74 9.30 9.34 9.16 8.91 8.67 8.50
30 8.59 8.57 8.51 8.70 --- 8.77 9.29 9.34 9.16 8.90 8.70 8.50
3 8.59 —-s 8.51 8.70 --- 8.82 - 9.34 --- 8.92 8.69 --
MEAN 8.58 8.53 8.53 8.68 8.65 8.65 .22 9.26 9.19 9.03 8.76 8.63
MAX 8.66 8.61 8.60 8.72 8.70 8.82 9.33 9.34 9.33 9.14 8.89 8.76
MIN 8.48 8.47 8.49 8.54 8.61 8.56 8.84 9.20 9.13 8.90 8.65 8.50
WIR YR 1982 MEAN 8.81 MAX 9.34 MIN 8.47
g 04085500
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04085845 ONION RIVER NEAR SHEBOYGAN FALLS, WI

LOCATION. --Lat 43°41'48", long 87°49'15", in SE 1/4 NE 1/4 sec.ll, T.14 N., R.22 E.; Sheboygan County, Hydrologic
Unit 04040003, on left bank, at the village of Ourtown, 2.3 mi (3.7 km) south of Sheboygan Falls.

DRAINAGE AREA.--94.1 mi? (244 kn2).
PERIOD OF RECORD.--October 1978 to current year.
REVISED RECORDS.--WDR WI-81-1: Drainage area.
GAGE.--Water-stage recorder. Altitude of gage is 660 ft (201 m), from topographic map.
REMARKS.--Records are good except those for winter periods, which are poor.

EXTREMES FOR PERIOD OF RECORD. --Magimug dischgrge, 2,350 ft3/s (66.6 m3/s) Mar. 24, 1979, gage height, 8.60 ft

(2.621 m); minimum daily, 10 ft3/s (0.28 m3/s) July 11, 1981
EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 fe3/s (14.2 n3/s) and maximum (¥):

DATE TIME QISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(fe3/s) (n’[s)  (ft) (m) (£c3/8)  (m3/s)  (fr) (m)
Mar. 16 1130 ice jam *8.08  2.463 Mar. 24 1430  *1,150 32.6  7.01 2.137
Mar. 17 2200 785 22.2 6.39  1.948 Apr. 3 1215  *1,150 32.6  7.01 2.137

minimum daily discharge, 13 fe3/s (0.368 m3/s) Aug. 21-23.
RATING TABLE (gage height, in feet, and discharge, in cubic7f<;et per second).

(Stage-discharge relation affected by ice Dec. 10 to Mar.
3.3 11 4.5 138
3.4 15 5.0 249
3.6 26 5.5 401
4.0 63 6.0 598
7.0 1,140

DAY ocT NOV DEC JAN FEB APR MAY JUN JUL AUG SEP
1 330 54 97 26 19 24 266 49 100 32 20 24
2 280 52 164 25 19 25 238 36 78 28 19 21
3 210 47 139 25 19 26 852 24 64 26 18 21
4 180 45 106 24 19 27 905 30 56 25 25 18
5 160 45 87 24 19 28 808 38 50 26 38 16
6 150 49 76 23 19 30 405 39 44 27 31 16
7 160 46 70 22 19 31 293 38 40 31 26 15
8 9% 43 68 22 19 32 239 36 37 47 23 15
9 76 40 55 21 19 34 220 34 34 38 21 15
10 67 37 52 21 19 35 285 33 31 32 20 15
11 62 36 48 20 20 35 315 33 27 31 19 15
12 56 35 45 20 21 36 329 34 24 37 18 15
13 53 35 43 20 21 52 296 34 23 34 17 15
14 80 34 40 19 22 100 239 34 22 30 17 15
15 269 34 39 19 23 200 176 33 44 28 17 16
16 214 34 38 19 23 390 182 33 40 31 17 16
17 155 34 37 19 24 660 223 37 37 33 16 16
18 416 35 35 19 24 685 171 41 34 28 15 16
19 460 34 34 19 23 560 132 37 34 25 15 16
20 349 41 32 19 23 459 114 50 34 24 14 15
21 203 45 31 19 23 413 102 43 32 22 13 15
22 137 39 31 19 23 407 88 126 32 84 13 15
23 110 37 31 19 24 534 77 289 31 105 13 15
24 92 39 31 19 25 898 69 261 29 72 14 15
25 83 37 30 19 25 757 63 156 31 44 17 16
26 77 65 30 19 24 484 58 105 78 34 21 18
27 70 287 28 19 24 270 60 173 69 30 22 18
28 66 238 27 19 24 186 59 435 49 28 17 18
29 62 146 28 19 --- 169 54 343 40 25 16 17
30 59 97 26 19 --- 204 50 202 36 22 20 17
31 56 --- 26 19 - 283 -—- 129 - 21 26 ---
TOTAL 4836 1840 1624 635 606 8074 7368 2985 1280 1100 598 495
MEAN 156 61.3 52.4 20.5 21.6 260 246 96.3 42.7 35.5 19.3 16.5
MAX 460 287 164 26 25 898 905 435 100 105 38 24
MIN 53 34 26 19 19 24 50 24 22 21 13 15
CFSM 1.66 .65 .56 .22 .23 2.76 2.61 1.02 45 .38 221 .18
IN. 1.91 .73 .64 .25 .24 3.19 2.91 1.18 .51 .43 .24 .20
CAL YR 1981 TOTAL 22211 MEAN 60.9 MAX 581 MIN 10 CFSM .65 IN 8.78
WIR YR 1982 TOTAL 31441 MEAN 86.1 MAX 905 MIN 13 CFSM .92 1IN 12.43
NOTE.--No gage-height record Dec. 19 to Jan. 27.
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04086000 SHEBOYGAN RIVER AT SHEBOYGAN, WI
LOCATION. --Lat 43°44'25", lon,
Uait 04030101, on left bank 400 ft (122 m) upstream from bridge on State Highway 141, near west city
of Sheboygan, and 4.2 mi (5.8 km) upstream from mouth.
(1,083 kn2).

PERIOD OF RECORD.--June 1916 to September 1924 (published as 'near Sheboygan'), October 1950 to September 1981
(discontinued). Monthly discharge only for some periods, published in WSP 1307, 1727.

imits

DRAINAGE AREA.--418 mi?

REVISED RECORDS.--WSP 1307: 1917(M), 1919(M), 1921(M), 1923(M). WDR WI-79-1: Drainage area.

GAGE. --Water -stage recorder. Datum of gage is 584.00 ft (178.00 m) National Geodetic Vertical Datum of 1929.
June 1916 to June 1924, nonrecording gage at site 0.7 mi (1.1 km) downstream at different datum. November
1950 to June 1951, nonrecording gage at site 0.3 mi (0.5 km) downstream at datum 3.15 ft (0.960 m) lower.

REMARKS. --Records good except those for winter, which are fair. Diurnal fluctuation caused by numerous

powerplants above station.

AVERAGE DISCHARGE.--40 years (1916-24, 1950-82), 243 ft3/s (6.882 m3/s), 7.89 in/yr (200 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum digcharge, 7,680 ft3/s (217 m3/s) Mar. 22, 1975, gage height, 11.64 ft
(3.548 m); minimum observed, about 1 ft3/s (0.028 m3/s) Aug. 27, 1922, gage height, 1.48 ft (0.451 m) datum
then in use, caused by shutdown of powerplants.

EXTREMES FOR CURRENT YEAR.--Paak discharges above base of 1,500 fe3/s (42.5 m3/s) and maximum (¥):

87°45'35", in SE 1/4 NE 1/4 sec.29, T.15 N., R.23 E., Sheboygan County, H{drologic

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARG§ GAGE HEIGHT
(££3/5)  (m3/s) (f£) (@ (ge3/s)  @3/s)  (fr) ()
Mar. 24 1315 3,120 88.4 7.92  2.414 Apr. 3 1815 *4,660 132 *9.38  2.859
winimum discharge, 63 fe3/s (1.784 m3/s) July 21, gage height, 1.89 ft (0.576 m).
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relat?on affected by ice Dec. 11-24, Jan. 4 to Mar. 18.)
1.9 60 4.0 620
2.0 74 5.0 1,080
2.5 163 7.0 2,360
3.0 280 9.0 4,200
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY ocT Nov DEC JAN FEB MAR APR MAY JuN Jou AUG SEP
1 968 303 414 145 97 120 1590 486 405 133 74 129
2 755 296 590 144 97 123 1460 419 385 127 71 139
3 613 289 528 149 97 126 3590 349 338 119 74 139
4 503 284 456 147 98 131 2680 284 269 110 95 119
5 453 283 436 140 98 136 2200 203 220 100 125 107
6 440 309 420 130 98 138 1630 170 168 103 114 103
7 467 309 391 120 99 140 1430 162 158 139 101 101
8 392 293 321 115 100 142 1480 147 156 141 95 97
9 339 261 203 110 103 145 1420 147 133 105 91 95
10 311 230 138 108 105 142 1510 118 125 101 89 95
11 295 212 135 105 107 146 1460 113 121 105 85 92
12 276 143 130 103 108 150 1390 112 107 123 83 88
13 260 124 130 102 110 250 1250 161 105 123 80 86
14 351 145 130 101 111 530 1100 166 101 112 77 91
15 701 144 130 100 113 705 919 166 118 127 77 91
16 575 143 130 100 114 1250 1010Q 176 157 110 77 86
17 497 144 130 99 115 1450 1070 251 188 83 74 89
18 1210 146 130 98 117 1120 935 232 205 98 70 89
19 1120 147 130 98 117 1200 815 210 192 105 67 92
20 878 168 130 98 115 1280 680 204 185 83 68 88
21 661 173 135 98 116 1350 623 190 179 77 73 81
22 589 162 145 98 118 1480 586 287 173 316 68 79
23 592 151 155 98 119 1920 515 744 159 274 66 79
24 517 166 155 97 120 2640 415 626 143 175 85 85
25 464 165 152 97 121 2570 406 455 149 125 129 83
26 410 276 150 97 120 1850 390 341 208 107 129 83
27 358 838 143 97 119 1410 397 419 215 101 108 80
28 307 717 137 97 119 1270 381 1170 175 98 91
29 307 528 140 97 --- 1250 360 833 159 91 94 79
30 307 3% 130 97 - 1360 430 614 147 83 118 74
31 307 --- 137 97 == 1660 -—- 475 --- 79 131 ---
TOTAL 16223 7943 6781 3382 3071 28184 34122 10430 5543 3773 2779 281
MEAN 523 265 219 109 110 909 1137 336 185 122 89.6 94.0
MAX 1210 838 590 149 121 2640 3590 1170 405 316 131 139
MIN 260 124 130 97 97 120 360 112 101 77 66 74
CFSM 1.25 .63 .52 .26 .26 2.18 2.72 .80 44 .29 .21 .23
IN. 1.44 7 .60 .30 .27 2.51 3.04 .93 .49 .34 .25 .25
CAL YR 1981 TOTAL 88357 MEAN 242 MAX 1960 MIN 40 CFsM .58 IN 7.86
WIR YR 1982 TOTAL 125050 MEAN 343 MAX 3590 MIN 66 CFSM .82 1IN 11.13



STREAMS TRIBUTARY TO LAKE MICHIGAN
04087000 MILWAUKEE RIVER AT MILWAUKEE, WL
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)
04040003, on left bank near northeast 1imits of Milwaukee in Estabrook ﬁatk 2,000 ft ( downstream from
Port Washington Road bridge and 6.6 mi (10.6 km) upstream from mouth.
DRAINAGE AREA.--696 mi2 (1,803 kn2).

LOCATION.--Lat 43°06'00", long 87°54'32", in NE 1/4 sec.5, T.7 N., R.22 E. Mllwaukee Counsg6 Hgdrologic Unit

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1914 to current year. Published as 'near Milwaukee' prior to 1936.

REVISED RECORDS.--WSP 564: 1918(M). WSP 924: 1940. WSP 1207: 1936(M). WSP 1337: 1915-17(¥), 1918,
1919-21(M), 1922, 1923(M), 1924, 1925-33(M). WDR WI-79-1: - Drainage area.

GAGE.--Datum of ga e is 607 23 ft (185.084 m) National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to Apr. 6, 1929, nonrecording gage near present site at different datum. Apr. 6, 1929,
to Jan. 8, 1934, nonrecording gage at bridge 0.5 .mi {0.8 km) upstream at different datum.

REMARKS. --Records good except those for winter periods, which are poor. Occasional regulation caused by recreation

dam approximately 1,200 ft (366 m) upstream.

AVERAGE DISCHARGE.--68 years, 408 ft3/s (11.55 m3/s), 7.96 in/yr (202 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 15,100 ft3/s (428 m3/s) Mar. 20, 1918, Aug. 6, 1924, gage
height, 9.00 ft (2.743 m) datum then in use, from Floodmark for 1918, from graph based on gage reading for
1924, no flow Sept. 8, 3.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,000 ft3/s (56.6 m3/s) and meximum (¥):

DATE TIME RISCHARG§ GAGE HEIGHT DATE TIME QISFHARGB GAGE HEIGHT
(£t9/g) /s) (ft) (m) (£t°/s) /s) (ft) (m)
Oct. 1 0100 3,110 88.1 4.98 1.518 Mar. 24 2330 3,060 86.7 4.95  1.509
Oct. 17 2130 2,470 70.0 4,54  1.384 Apr. 3 0845 *4,630 131 *5.90 1.798
Mar. 18 1500 3,090 87.5 4.97 1.515 Apr. 16 0800 2,640 74.8 4.66 1.420

minimum discharge, 6.0 ft3/s (0.170 w3/s) May 18, gage height, 1.50 ft (0.457 m), result of regulation.

RATING TABLE (gage heiiht, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. %1 to Mar. 11.)

1.9 101 4.0 1,780
2.0 138 5.0 3,140
2.5 398 6.0 4,810
3.0 764

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2150 628 1200 260 200 250 1700 568 781 456 223 249

2 1760 739 1200 260 200 250 2050 547 723 302 361 228

3 1380 644 1170 250 200 250 4240 532 606 254 238 214

4 1170 547 1110 240 200 240 4260 504 504 204 463 204

5 1010 554 929 240 200 240 3920 423 423 159 314 190

6 1010 554 832 230 190 230 3390 476 398 233 361 185

7 938 539 789 230 190 230 2860 450 404 463 319 176

8 832 525 739 230 190 220 2530 430 373 398 223 176

9 731 511 628 220 190 220 2220 410 337 361 249 176
10 644 490 443 220 180 240 2080 385 343 325 275 151
11 606 490 410 210 190 340 2120 443 308 233 249 119
12 576 476 390 210 200 456 2170 476 291 343 249 119
13 547 463 370 210 200 798 2150 423 264 286 176 130
14 938 410 340 200 200 1030 2040 417 249 238 127 134
15 1300 391 330 200 210 1420 1890 404 443 238 168 155
16 1270 404 320 200 220 1900 2010 373 367 280 168 146
17 1480 430 310 200 220 2230 1790 430 398 302 155 176
18 2190 423 300 200 230 2580 1780 134 391 286 134 155
19 2130 456 300 200 230 2700 1610 423 361 291 138 142
20 1850 532 290 200 240 2750 1380 456 367 259 319 151
21 1670 483 290 200 240 2520 1190 547 337 244 134 146
22 1490 490 290 200 240 2310 1120 636 331 373 119 142
23 1330 470 310 200 250 2270 1040 1000 308 297 104 138
24 1140 410 290 210 260 2680 947 1090 297 325 138 142
25 975 430 270 190 270 2990 832 966 343 259 146 138
26 902 764 260 130 240 2700 164 947 291 244 172 138
27 823 1220 250 200 230 2270 707 993 302 302 190 142
28 764 1350 250 210 240 1960 691 1050 337 264 108 151
29 731 1290 250 210 - 1760 667 947 355 233 159 155
30 731 1170 250 210 .- 1670 636 920 349 223 204 151
31 547 --- 260 210 ——- 1720 .- 832 --- 223 249 ---
TOTAL 35615 18283 15370 6640 6050 43424 56784 18632 11581 8898 6632 4819
MEAN 1149 609 496 214 216 1401 1893 601 386 287 214 161
MAX 2190 1350 1200 260 270 2990 4260 1090 781 463 463 249
MIN 547 391 250 190 180 220 636 134 249 159 104 119
CFSM 1.65 .88 .71 .31 .31 2.01 2,72 86 .56 .41 .31 .23
IN. 1.90 .98 .82 .35 .32 2.32 3.04 1.00 .62 .48 .35 .26

CAL YR 1981 TOTAL 194219 MEAN 532 MAX 2190 MIN 57 CFSM .76 IN 10.38
WIR YR 1982 TOTAL 232728 MEAN 638 MAX 4260 MIN 104 CFSM .92 1IN 12.44
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04087000 MILWAUKEE RIVER AT MILWAUKEE, WI--CONTINUED
(NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1964-65, 1967-69, 1971, 1973 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

July 1973 to September 1981 (discontinued).
July 1973 to September 1981 (discontinued).

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

OXYGEN,  COLI- STREP-
SPE- DIS- FORM,  TOCOCCI
STREAM-  CIFIC SOLVED FECAL, FECAL, HARD-
FLOW, CON~ TUR-  OXYGEN,  (PER- 0.7 KF AGAR  NESS
INSTAN-  DUCT- PH TEMPER - BID- DIS- CENT UM-MF  (COLS. (MG/L
TIME  TANEOUS  ANCE ATURE ITY SOLVED  SATUR- (COLS./ PER AS
DATE (CFS)  (UMHOS) (UNITS) (DEG C)  (FTU) (MG/L)  ATION) 100 ML) 100 ML)  CACO3)
NOV , .
J10... 0915 497 695 8.3 4.0 5.9 11.3 89 230 120 350
AN
19.), 084 197 700 8.1 .0 2.1 11.4 81 250 180 360
MAR
18.. 0800 2540 420 7.9 1.0 24 -- -- 1200 25000 190
MAY
18.. 1050 199 650 -- 20.0 4.9 9.2 105 33 160 310
JUL
19.. 1230 291 595 8.5 27.0 8.6 8.5 111 K850 110 290
AUG
16... 1145 168 605 8.5 24.0 8.8 8.5 105 420 260 290
HARD-
NESS MAGNE - SODIUM  POTAS-  ALKA- CHLO- FLUQ-
NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFATE RIDE, RIDE,
BONATE DIS- DIS- DIS- SORP- DIS- LAB DIS- DIS- DIS-
(MG /L SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED  SOLVED  SOLVED
AS (MG/L (MG/L (MG/L  PERCENT  RATIO (MG/L AS (MG/L (MG /L (MG /L
DATE  CACO3) AS CA) AS MG) AS NA)  SODIUM AS K) CACO3) AS SO4) AS CL) AS F)
NOV ,
10... 4 77 39 20 11 .5 2.4 310 34 41 .2
JAN , 1982
M:z... 31 77 41 49 23 1.2 3.7 330 35 92 .2
18... 27 42 20 17 16 .6 4.5 160 22 32 .1
MAY o ) .
J18... 27 63 36 23 14 .6 2.6 279 30 44 .2
UL
19... 36 56 36 27 17 .8 2.0 252 23 43 .2
AUG
16... 33 57 36 26 16 .7 2.2 258 22 42 .2
SOLIDS, SOLIDS, NITRO- NITRO- NITRO- PHOS -
SILICA, RESIDUE SUM OF SOLIDS, SOLIDS, GEN, GEN,  GEN,AM- PHOS-  PHORUS,
DIS- AT 180  CONSTI~ DIS- DIS-  NO2+NO3 AMMONIA MONIA + PHOS- PHORUS, ORTHO,
SOLVED DEG. C TUENTS, SOLVED SOLVED DIS- DIS-  ORGANIC PHORUS, DIS- DIS-
(MG/L DIS- DIS~ (TONS (TONS SOLVED SOLVED  TOTAL TOTAL SOLVED SOLVED
AS SOLVED  SOLVED PER PER (MG/L (MG/L (MG/L (MG/L MG/L  (MG/L
DATE $102) (MG /L) (MG/L)  AC-FT) DAY) AS N) AS N) AS N) AS P) AS P) AS P)
NOV , 1981
J:g. . 433 404 .59 581 1.1 .010 .84 .080 .040 .030
Mzg.’. 12 545 508 .74 290 2.7 440 1.40 120 .100 .090
Mis... 6.7 269 241 .37 1850 1.5 420 2.00 .300 . 140 .120
JG%’ 392 367 .53 211 <.10 .040 1.80 .110 .110 .030
A&g. . 6.7 405 345 .55 318 <.10 .030 1.50 .270 .120 .050
16.. 12 421 353 .57 191 <.10 .030 1.20 .190 .050 .040

K RESULTS BASED ON COUNT OUTSIDE OF

THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).



IME
DATE
NovV , 1981
10.. 0915
MAR ,
18. 0800
MAY
18... 1050
AUG
16. 1145
CHRO-
MIUM,
TOTAL
RECOV-
ERABLE
(UG /L
DATE AS CR)
Nov , 1981
10... 10
MAR , 1982
18... 10
MAY
18. 20
AUG
16. 20
IRON,
DIS-
SOLVED
(UG/L
DATE AS FE)
NOV , 1981
0... 58
MAR , 1982
18... 120
MAY
18.. 230
AUG
16... 17
NICKEL,
TOTAL
RECOV-
ERABLE
(UG/L
DATE AS NI)
NOovV , 1981
10... 4
MAR , 1982
18... 6
MAY
18.. 8
AUG
16.. 4

04087000 MILWAUKEE RIVER AT MILWAUKEE, WI--CONTINUED

STREAMS TRIBUTARY TO LAKE MICHIGAN

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

CHRO-
MIUM,
SUS-
PENDED
RECOV .
(UG/L
AS CR)

LEAD,
TOTAL
RECOV-
FRABLE
(UG/L
AS PB)

20

NICKEL,
SUS-
PENDED
RECOV-
ERABLE
(UG /L
AS NI)

ARSENIC
TOTAL
(UG/L
AS AS)

N N

CHRO-
MIUM,
DIS-
SOLVED
(UG /L
AS CR)

<10
10
10

LEAD,
sus2
PENDED
RECOV-
ERABLE
(UG /L
AS PB)

NICKEL,
DIS-
SOLVED
(ue/L
AS NI)

<1

ARSENIC
SUsS-
PENDED
TOTAL
(UG/L
AS AS)

COBALT,
TOTAL
RECOV-
ERABLE
(uG/L
AS CO)

<1

LEAD;
DIS-
SOLVED
(UG /L
AS PB)

MANGA -
NESE,
TOTAL
RECOV-
ERABLE
(UG /L
AS MN)

40
90

100
80

SELE-
NIUM,
DIS-
SOLVED
(UG /L
AS SE)

<1
<1
<1
<1

BARIUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS BA)

100
100

<100
200

COPPER,
TOTAL
RECOV-
ERABLE
(UG/L
AS CU)

25

MANGA-
NESE,
sus-
PENDED
RECOV.
(UG/L
AS MN)

30
70
30
70

SILVER,
TOTAL
RECOV-
ERABLE
(UG/L
AS AG)

<1
<1
<1
<1

BARIUM,
sus-
PENDED
RECOV-
ERABLE
(UG/L
AS BA)

70
70

200

COPPER,
SUS-
PENDED
RECOV-
ERABLE
(UG/L
AS CU)

SILVER,
DIS-
SOLVED
(UG /L
AS AG)
<1
<1
<1
<1

COPPER,
DIS~
SOLVED
(UG /L
AS CU)

<1

MERCURY
TOTAL
RECQV-
ERABLE
(UG/L
AS HG)

.1
<.1
.1

ZINC,
TOTAL
RECOV~
ERABLE
(UG /L
AS ZN)

50
30

20
30

CADMIUM

IRON,
TOTAL
RECOV -
ERABLE
(UG/L
AS FE)

550
1500
440
380

MERCURY

Sus-
PENDED
RECOV-
ERABLE
(UG/L
AS HG)

ZINC,
SUS-
PENDED
RECOV-
ERABLE
(UG/L
AS ZN)

40
20

20

LRON,
SUS-
PENDED
RECOV-
ERABLE

(UG /L
AS FE)

1400
210
360

MERCURY
DIS-
SOLVED

(UG/L
AS HG)
.1

.8

<.1

ZINC,
DIS-
SOLVED
(UG/L
AS ZN)
14
14
17

11
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04087000 MILWAUKEE RIVER AT MILWAUKEE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

CHLOR~
PCB, PCN, ALDRIN, DANE, DDD, DDE,
STREAM-  TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

FLOW, IN BOT- 1IN BQT- IN BQT- ATRA- IN BOT- IN BOT- IN BOT-
INSTAN- TOM MA- TOM MA- TOM MA- Z1NE, TOM MA- TOM MA- TOM MA-

TIME TANEOUS TERIAL TERIAL TERIAL TOTAL  TERIAL TERIAL TERIAL
DATE (CFs)  (UG/KG) (UG/KG) (UG/RG)  (UG/L) (UG/KG) (UG/KG) (UG/KG)
MAY , 1982
A{l}g... 1050 199 350 <1.0 <.1 .20 2.0 2.3 1.5
16... 1145 168 230 <1.0 <.1 .70 7.0 3.7 <.l
DI- DI- ENDO- HEPTA-  HEPTA-

DDT, AZINON, ELDRIN, SULFAN, ENDRIN, ETHION, CHLOR, CHLOR LINDANE

TOTAL  TOTAL  TOTAL  TOTAL  TOTAL ~ TOTAL  TOTAL EPOXIDE TOTAL

IN BOT- IN BOT- IN BOT- IN BOT- 1IN BOT- IN BOT- IN BOT- TOT. IN IN BOT-

TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- BOTTOM TOM MA-
TERIAL  TERIAL TERIAL TERIAL TERIAL TERIAL  TERIAL MATL.  TERIAL

DATE  (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)

MAY , 1982
18... <.1 <.1 <.1 <.1 <.1 <.l <.1 <.1 <.1
AUG
16... <.1 <.1 <.1 <.1 4 <.1 <.1 .2 <.1
MALA- METH- METHYL METHYL PARA- TOXA- TRI-
THION, OXY - PARA- TRI- MIREX, THION, PER- PHENE, THION,
TOTAL CHLOR, THION, THION, TOTAL TOTAL THANE TOTAL TOTAL
IN BOT- TOT. IN TOT. IN TOT. IN IN BOT- IN BOT- IN IN BOT- 1IN BOT~-

TOM MA- BOTTOM  BOTTOM BOTTOM TOM MA- TOM MA- BOTTOM TOM MA- TOM MA-

TERIAL MATL . MATL. MATL. TERIAL TERIAL MATERIL TERIAL TERIAL
DATE  (UG/KG) (UG/KG) (UG/KG) (UG/RG)Y (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
MAY , 1982
18... <.1 <.1 <.1 <.1 <.1 <.1 <1.00 <10 <.1
AUG
16... <.1 <.1 <.1 <.1 <.1 <.1 <1.00 <10 <.1
SEDI- SED.
SPE- MENT, SUSP.
STREAM- CIFIC SEDI- DIS- SIEVE
FLOW, CON- MENT,  CHARGE, DIAM.
INSTAN- TEMPER-  DUCT- sUs- sUs- % FINER
TIME TANEQUS  ATURE ANCE PENDED  PENDED THAN
DATE (CFs) (DEG C) (UMHOS) (MG/L) (T/DAY) .062 MM
NOV , 1981
10... 0915 497 4.0 695 59 79 73
JAN , 1982
9... 0845 197 .0 700 38 20 97
MAR
Wl“i: ave 0800 2540 1.0 420 79 542 76
18... 1050 199 20.0 650 20 11 23
JUL
19... 1230 291 27.0 595 29 23 95
AUG

16... 1145 168 24.0 605 23 10 93



LOCATION. --Lat 43°10'22", loug 88°06'14", in SE 1/4 NE 1/4 sec.10, T.8 N., R.20 E.
Unit 04040003, on right bank, 150 ft (46 m) upstream from Pilgrim Road (County

STREAMS TRIBUTARY TO LAKE MICHIGAN

04087030 MENOMONEE RIVER AT MENOMONEE FALLS, WI

Menomonee Falls, at mile 21.1 (33.9 km).
DRAINAGE AREA.--34.7 mi2 (89.9 km2).

WATER -DISCHARGE RECORDS

PERIOD OF RECORD.--Novamber 1974 to September 1977, July 1979 to current year.
REVISED RECORDS.--WDR WI-77-1:

GAGE. --Water -stage recorder.
(University o

Wiscousin bench mark).

Drainage area.

REMARKS.--Records good except those for ice periods, which are fair.

Menomonee Falls, about 1.0 mi (1.6 km) upstream.

EXTREMES FOR PERIOD OF RECORD.--Maximum
(2.003 m); minimum discharge, 0.85 ft

(0.777 )

EXTREMES FOR CURREN
minimum, 0.85 ft

DAY ocT
1 340
2 299
3 229
4 158
5 104
6 73
7 59
8 47
9 39
10 33
11 30
12 28
13 27
14 65
15 115
16 113
17 117
18 182
19 184
20 148
21 107
22 76
23 39
24 48
25 43
26 39
27 38
28 34
29 32
30 31
31 27
TOTAL 2924
MEAN 94.3
MAX 340
MIN 27
CFSM 2.72
IN. 3.13
CAL YR 1981

TOTAL
WIR YR 1982 TOTAL 14241.8

DISCHARGE, IN CUBIC FEET PER SECON

Nov

1131

Ly

Oct. 1 to Mar. 12
16 4.5
30 5.0
60 5.5
111

DEC JAN
53 11
60 10
52 12
44 12
38 11
32 10
31 10
30 9.8
27 9.6
22 9.4
22 8.6
20 8.8
18 8.8
18 9.0
14 9.0
15 8.6
15 8.6
13 9.0
12 9.8
11 10
11 11
11 11
12 11
11 11
11 10
12 10
11 11
11 11

9.6 11

9.6 11
12 10

668.2 313.0
21.6 10.1
60 12

9.6 8.6

.62 .29

72 .34

0.8 MEAN 31.0

MEAN 39.0

ischar

/e (0.824 m3/s)

. =-Maximum discharge
(0.024 w’/s) July 29,

204
333
501

%o,

RATING TABLES (gaga height, in feet
(Stage-discharge relation affected

e,

Waukesha Count
frunk Highway YY

¥’

Hydrologic
bridge in

Datum of gage is 753.50 ft (229.67 m) National Geodetic Vertical Datum of 1929

Occasional regulation caused by dam in

1,010 ££3/s (28.6 m3/s) July 13, 1981, gage height, 6.57 ft

MEAN VALUES
FEB MAR
10 22
10 23
11 23
11 22
11 22
10 21
9.8 17
9.6 15
9.8 16
9.8 2
9.8 30
11 82
11 211
10 185
12 203
16 211
15 216
15 195
14 180
18 168
27 153
35 144
35 169
29 227
27 233
26 181
2 118
23 81
- 66
- 93
- 12
459.8 3463
16.4 112
35 233
9.6 15
47 3.23
.49 3.71
MAX 340 MIN 3.9
MAX 397 MIN 3.7

to Mar. 12.)
Mar. 13 to Sept.
2.7 2.4 3.5
2.8 4.2 4.0
2.9 6.9 4.5
3.0 11 5.0
3.2 22 5.5

APR

93
140

3499
117
397

23

3.37

3.75

CFSM .89
CFSM 1.12

MAY JUN
22 20
21 17
20 15
19 14
19 12
19 11
18 17
17 14
15 13
15 12
17 9.9
20 9.6
18 8.8
18 8.4
21 30
24 28
21 18
19 14
17 13
15 13
16 14
50 13
74 13
56 12
41 12
3% 13
37 11
38 11
33 15
27 14
22 ---

803  425.7

25.9 14.2

30
15 8.4

.75 .41
86 .46

IN 12.13

IN 15.27

and discharge, in cubic feet per second).
f)y ice Dec. 1

30

50
124
234
370
520

D, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
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PERIOD OF RECORD.--Water years 1975 to September 1977, June to September 1982.

PERIOD OF DAILY RECORD.--

SUSPENDED-SEDIMENT DISCHARGE:

INSTRUMENTATION. --Sediment pumping sampler since June 1982.

04087030 MENOMONEE RIVER AT MENOMONEE FALLS, WI--CONTINUED

REMARKS. --Sediment records are good.

EXTREMES FOR PERIOD OF DAILY RECORD.--
EN EATIONS:

SUSPENDED-SEDIMENT CQNC
Oct. 4, 1975, Oct. 3,
observed, 1

(0 tonne) Oct. 1-3, 19

19

mg/l on many days
SUSPENDED~SEDIMENT DISCHARGE:

76.

EXTREMES FOR CURRENT YEAR.--
SUSPENDED-SEDIMENT CONCENTRATILONS:
Sept. 26.: Maximum observed, 735 mg/1 Au% 1
1y,

SUSPENDED-SEDIMENT DISCHARGE:

(.01 tonne) Sept. 26.

MEAN
CONCEN-
TRATION  LOADS
DAY (MG/L) (T/DAY)
JUNE
1 36 1.9
2 30 1.4
3 24 .97
4 20 .76
5 15 .49
6 15 .45
7 34 2.1
8 25 .94
9 20 .70
10 16 .52
11 12 .32
12 10 .26
13 8 .19
14 8 .18
15 47 3.8
16 34 2.7
17 22 1.1
18 20 .78
19 17 .58
20 32 1.4
21 28 1.0
22 29 1.1
23 13 .48
24 9 .30
25 8 .28
26 12 A
27 12 .40
28 12 .40
29 17 .70
30 21 .85
31 - -2
TOTAL - 27.4
TOTAL LOAD: 72.46

and Sept. 26, 1982.

SUSPENDED-SEDIMENT, JUNE TO SEPTEMBER 1982

STREAMS TRIBUTARY TO LAKE MICHIGAN

WATER-QUALITY RECORDS

Maximum daily mean, 436 mg/l JulgGZ:]g, 119‘[1“5lé m{gimt{gﬁ@i}‘ o Jean
. ’ »

Maximum observed, 8

March 1975 to September 1977, June to September 1982.

mean, 1 mg/l

“Maximum daily, 139 tons (126 tonnes) Mar. 22, 1975; wminimum daily, O ton

Maximum daily mean, 47 mg/1 June 15; minigum daily mean, 1 mg/l

Maximum da

MEAN
CONCEN-
TRATION  LOADS
(MG/L) (T/DAY)
JULY
19 .61
18 .53
18 .48
17 .45
17 .42
16 .46
35 3.1
14 .56
14 .45
34 2.5
25 1.9
10 46
7 .22
7 .19
7 .18
6 .16
6 .14
7 .15
6 .13
6 .13
16 .62
16 47
9 .20
8 14
7 11
6 .08
5 .09
4 .06
4 .04
15 .52
8 .10
--- 15.65

TONS .

; minimum observed, 1 mg/l Sept. 26.

9.1 tons (8.3 tonnes) Aug. 1; minimum daily .01 ton

MEAN
CONCEN-
TRATION  LOADS
(MG/L)  (T/DAY)
AUGUST
23 9.1
34 2.5
16 1.1
18 .93
7 .23
6 17
15 .73
20 11
8 .25
.09
3 .06
6 109
11 W12
9 116
6 .09
5 .06
8 .12
8 .09
20 5.5
38 2.0
1 .15
10 12
10 a1
16 1.1
14 .29
7 .10
6 .08
6 .07
12 .38
9 17
6 .10
- 27.16

MEAN

CONCEN-

TRATION
(MG/L)

LOADS
(T/DAY)

SEPTEMBER

b
OOFEE WWWNN NDNwwsn
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087088 Underwood Creek at Wauwatosa, WI

LOCATION. --Lat 43°03'17", long 88°02'46", in SW 1/4 MW 1/4 sec.20, T.7 N., R.21 E., Milwaukee County, Hydrologic

Unit 04040003, at U.S. Highway 45, on right bank, just downstream of the Chicago, Milwaukee, St. Paul and Pacific

Eg&'l:‘r:od bridge, on Milwaukee County Park Commission property, at Wauwatosa, and 0.8 mi (1.5 km) upstream from
DRAINAGE AREA.--18.2 mi2 (47.1 km2).
PERIOD OF RECORD.--December 1974 to November 1979, July 1980 to current year.
REVISED RECORDS.--WDR WI-77-1: Drainage area.
GAGE. --Water -stage recorder and steel plate weir. Altitude of gage is 690 ft (210 m), from topographic map.
REMARKS.--Records are good, except those for the periods of ice effect, which are fair.
AVERAGE DISCHARGE.--6 years (1976-79, 1981-82), 11.1 fr3/s (0.314 w/s) 8.28 in/yr (210 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,100 £t3/s (59.5 m3/s) July 13, 1981, gage height, 5.55 ft
(1.692 m); no flow on all or part of wany days during 1977 winter period.

EXTREMES FOR CURRENT PERIOD.--Maximum recorded discharge, 579 ft3/s (16.4 m3/s) Apr. 3, gage height, 4.46 ft
(1.359 m) but was higher during the period of no gage-height regord, Aug. 1-2; approximate gage-height of
;.gsﬂé w?g _?!,:tait)\ed from very poor floodmarks; minimum, 0.60 ft3/s (0.017 m3/s) Jan. 4, gage height,

. t 771 m).

RATING TABLE (gage m1%ht, in feet, and dischar%e, in cubic feet per second).
5t

(Stage-discharge relation affected by ice Dec. o Feb. 14.)
2.6 1.4 3.1 28
2.7 3.7 3.4 64
2.8 7.3 3.7 142
2.9 12 4.0 268
4.4 530

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN UES

VAL
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 13 4.6 22 39 2.6 8.0 22 9.2 7.9 3.7 10 4.9
2 6.5 4.6 12 '8 2.8 9.1 99 9.2 7.0 34 86 6.1
3 5.7 4.6 9.4 3.2 2.8 8.0 282 9.2 6.5 3.1 16 3.9
&4 6.9 5.0 11 3.1 2.8 8.7 92 8.7 6.6 3.0 22 3.7
5 5.7 5.7 8.3 2.9 2.7 9.0 50 11 6.5 2.8 8.2 3.3
6 23 5.3 7.5 3.4 2.6 8.4 41 10 6.0 3.1 6.9 2.9
7 7.8 4% 7.5 301 2.2 6.8 35 8.7 7.3 5.0 7.5 2.5
8 5.9 5.0 6.5 2.9 2.5 6.3 31 8.6 6.4 7.8 8.0 2.6
9 5.5 4.6 6.4 2.6 2.5 7.0 32 7.8 6.1 6.1 5.7 3.0
10 5.3 4.3 6.7 25 235 11 39 7.8 6.3 21 A 2.8
11 4.6 4.3 7.0 2.3 2.6 10 55 20 6.7 14 4.2 2.8
12 4.7 412 6.6 2.3 2.9 30 71 17 8.1 6.9 3.9 2.7
13 4.6 4.2 5.0 2.4 2.9 78 68 9.7 6.6 5.3 4.3 3.9
14 46 4.1 4.8 2.5 3.3 58 41 9.2 6.8 17 3.9 3.2
15 19 4.1 3.8 2.5 6.7 50 31 17 40 12 3.7 2.5
16 8.5 4.0 3.9 2.5 6.5 110 70 14 7.9 7.3 4.1 2.5
17 56 3.6 3.9 2.3 71 66 Is) 9.8 5.7 6.1 3.6 6.3
18 47 3.8 3.6 2.9 6.9 52 27 9.1 71 5.7 3.3 3.4
19 21 9.0 3.1 2.9 6.5 46 23 9.8 5.4 5.0 3.2 2.7
20 13 15 3.0 2.8 13 69 19 9.1 9.0 4.6 6.8 2.6
21 12 5.9 2.9 2.9 10 46 15 17 6.4 5.3 3.0 2.4
22 9.2 5.1 3.0 2.5 12 47 13 30 4.8 4% 6.2 2.6
23 8.7 4.7 3.1 2.9 13 52 11 52 4.2 15 4.3 2.7
24 7.3 6.6 2.9 2.9 9.0 62 11 14 3.7 6.9 10 2.6
25 7.3 4.8 2.9 2.8 6.9 45 10 1 3.7 5.7 5.9 2.6
26 6.1 49 3.1 2.7 6.5 31 10 15 3.9 5.3 4.2 2.0
27 6.7 23 3.0 2.8 6.9 22 8.8 18 34 7.3 4.0 2.0
28 6.5 10 2.9 2.8 7.4 20 9.2 12 3.7 6.1 3.2 1.9
29 6.5 8.6 2.5 2.8 . 19 9. 11 s 5.6 9.6 2.2
30 5.7 7.8 2.5 2.8 - 50 9.2 8.7 4.6 5.4 5.7 2.5
31 5.3 --- 3.2 2.7 --- 28 - 7.9 - 5.3 4.3 -
TOTAL  391.0  230.) 1740 85.9  156.1 1073.3 1275.4  411.5  212.9  256.8  276.1 91.8
MEAN 12. 7.67 5.61 2,77 5.58 34.6 42,5 13.3 7.10 8.28 8.91 3.06
MAX 56 49 22 3.4 13 110 282 52 40 46 86 6.3
MIN 4.6 3.6 2.5 2.3 2.2 6.3 8.8 7.8 3.4 2.8 3.0 1.9
CFSM .69 42 .31 .15 .31 1.90 2.34 .73 -39 46 -49 17
N, .80 47 .36 18 .32 2.19 2.61 .84 A .52 .56 .19
CAL YR 1981 TOTAL 4261.2 MEAN 11.7 MAX 230 MIN 2.2 CFSM .64 IN 8.71
WIR YR 1982 TOTAL 4634.9 MEAN 12.7 MAX 282 MIN 1.9 CFSM .70 1IN 9.47
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087120 MENOMONEE RIVER AT WAUWATOSA, WL

LOCATION. --Lat 43°02'44", long 87°59'59", in NE 1/4 W 1/4 sec.27, T.7 N., R.21 E., Milwaukee County, Hydrologic

Unit 04040003, on left bank near upstream side of 70th Street bridge in Wauwatosa, 800 ft (244 m) downstream

from Honey Creek, and at mile 6.2 (10.0 km).
DRAINAGE AREA.--123 miZ (319 wm?).

WATER -DISCHARGE RECORDS

PERIOD OF RECORD.--October 1961 to current year.

Datum of gage is 630.86 ft (192.286 m) National Geodetic

GAGE. --Water-stage recorder and crest-stage gage.
Prior to Nov. 1, 1974, nonrecording gage at present site and datum.

Vertical Datum of 1929.

REMARKS. --Records good except for winter periods, which are fair. Low flow affected by three sewage treatmeat

plants upstream.

AVERAGE DISCHARGE.--21 years, 90.3 f£t3/s (2.557 m3/s) 9.97 in/yr (253 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 13,500 fr3/s_ (382 m3/s) Apr. 21, 1973, gage height, 13.92 ft
(4.24 m) from rating curve extended above 6,000 ftjls (170 n3/s) on basis of slope-area measurement of peak
flow; minimum daily, 2.8 ft3/s (0.079 m3/s) Jan. 18, 1964,

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,000 £ft3/s (28.3 m3/s) and maximum (¥):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME gISCHARGE GAGE HEIGHT
(££3/s) (m3/s) (fr) (m) (£t3/8) (m3/s) (ft) (m)
Oct. 17 2125 1,670 47.3 4.98 1.518 Apr. 16 0805 1,070 30.3 4.01 1.222
Nov. 26 1555 1,000 28.3 3.90 1.189 July 22 0620 1,040 29.5 3.97 1.210
Apr. 3 0515 2,600 73.6 6.26 1.908 Aug. 2 0030 *4 , 740 134 *8 .46 2.579
minimun daily discharge, 12 ft3/s (0.340 m3/s) Sept. 12, 21, 22, 26-29.
RATING TABLE (gage height, in feet, and discharée, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 11, 18-20, 29, 30, and Jan. 7
to Feb. 20.)
0.7 10 2.5 330
0.8 13 3.0 525
1.0 22 4.0 1,060
1.2 36 5.0 1,680
1.5 73 6.0 <,390
2.0 176
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 668 61 184 28 25 72 212 64 55 28 62 21
2 584 61 158 25 26 71 425 62 50 25 535 26
3 442 59 133 28 26 66 2050 59 45 30 76 18
4 334 60 141 24 26 56 974 59 40 40 195 15
5 239 67 108 25 25 82 745 63 36 23 56 14
6 264 63 89 29 24 74 499 62 33 104 36 13
7 138 58 86 29 24 53 349 57 52 250 32 13
8 107 53 85 27 24 72 263 53 45 54 41 13
9 89 51 74 24 24 71 249 49 36 36 35 14

10 77 49 56 23 24 67 308 46 44 101 25 15

11 67 48 54 21 25 76 436 119 33 106 21 14

12 61 46 51 22 28 195 561 125 34 49 20 12

13 58 45 50 22 27 547 597 59 28 33 19 14

14 330 45 45 23 25 546 440 52 26 74 16 14

15 303 44 38 23 32 529 295 77 240 42 17 20

16 237 44 40 22 39 831 478 69 73 26 17 15

17 438 44 37 21 38 789 315 56 53 26 17 40

18 700 42 32 25 38 636 224 63 51 23 17 23

19 450 80 29 27 35 548 174 61 38 22 16 15

20 332 119 28 26 80 632 155 45 52 20 105 13

21 252 64 29 27 95 505 135 82 49 83 28 12

22 188 52 36 27 121 422 117 147 36 227 27 12

23 145 50 34 27 120 478 101 338 29 41 20 14

24 115 53 30 27 88 602 93 151 27 26 40 16

25 100 51 28 25 78 547 84 98 132 22 56 14

26 92 337 29 25 85 400 80 108 56 21 23 12

27 86 291 29 26 76 277 77 121 33 27 18 12

28 80 205 28 26 68 198 72 95 28 43 16 12

29 75 152 24 27 ~--- 161 69 90 60 22 49 12

30 72 115 23 27 - 287 67 68 37 20 50 13

31 65 --- 28 25 -— 270 -=- 59 ——— 18 21 -——-

TOTAL 7188 2509 1836 783 1346 10160 10644 2657 1551 1662 1706 471
MEAN 232 83.6 59.2 25.3 48.1 328 355 85.7 51.7 53.6 55.0 15.7
MAX 700 337 184 29 121 831 2050 338 240 250 535 40
MIN 58 42 23 21 24 53 67 45 26 18 16 12
CFSM 1.89 .68 .48 .21 .39 2.67 2.89 .70 42 A4 .45 13
IN. 2.17 .76 .56 .24 .41 3.07 3.22 .80 47 .50 .52 14
CAL YR 1981 TOTAL 38486 MEAN 105 MAX 1500 MIN 16 CFSM .85 IN 11.64

WIR YR 1982 TOTAL 42513 MEAN 116 MAX 2050 MIN 12 CFSM .94 IN 12.86



STREAMS TRIBUTARY TO LAKE MICHIGAN
04087120 MENOMONEE RIVER AT WAUWATOSA, WI--CONTINUED
WATER-QUALITY RECORDS

PERIOD OF RECORD.--December 1966 to September 1977, June to September 1982.

PERIOD OF DAILY RECORD.-- .
SUSPENDED-SEDIMENT DISCHARGE: January 1975 to September 1977, June to September 1982.

INSTRUMENTATION. --Sediment pumping sampler since June 1982.
REMARKS . --Sediment records are good.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT CONCENIRATIONS: Maximum daily mean, 580 mg/l June 11, 1977; minimum daily mean, 3 mg/1
June 9, 10, 1982. Maximum observed, 1,23 1 Aug. 2, 1982; minimum_observed, 1 mg/l May 14, 1975.
SUSPRNOED SEDIMeRt DrocHaen, Pyt a1, "eh L s88B ons (350 tonnes) "Nar. 32, 1975; minimun daily, 0.16
ton (0.15 tonne) Jan. 19-21, 1977.

EXTREMES FOR CURRENI YEAR.--
SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum daily mean, 312 mg/l Aug. 2; minimum daily mean, 3 mg/l June 9,10.
Maximum observed, 1,230 mg/l Aug. 2; minimum observed, 1 mg/L June 13.
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 1,190 tons (1,080 tonnes) Aug. 2; minimum daily 0.31 ton (0.28
tonne) Sept. 12.

SUSPENDED-SEDIMENT, JUNE TO SEPTEMBER 1982
MEAN MEAN MEAN - MEAN

CONCEN- CONCEN- CONCEN- CONCEN-
TRATION  LOADS TRATION  LOADS TRATION  LOADS TRATION  LOADS

DAY (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)
JUNE JULY AUGUST SEPTEMBER
1 26 3.9 12 .90 41 126 22 1.3
2 18 2.4 11 .76 312 1190 45 4.0
3 16 1.9 19 3.7 68 2 20 .98
4 10 1.1 37 6.7 199 133 22 .86
5 9 .87 15 .91 57 8.9 23 .84
6 9 8 84 71 32 3.1 24 .84
7 24 3.8 187 104 34 3.7 23 .83
8 5 .5 65 10 42 5.0 13 .46
9 3 .33 29 2.8 48 4.6 11 .40
10 3 .40 92 64 33 2.2 10 -39
11 7 .59 116 36 42 2.3 10 .37
12 24 3.7 54 7.5 42 2.2 9 .31
13 24 3.9 27 2.4 40 2.0 9 .36
14 30 4.9 68 39 38 1.7 12 .45
15 143 115 18 2.3 36 1.7 24 1.4
16 48 9.6 11 .80 32 1.5 17 .68
17 36 5.3 12 .84 17 .80 53 6.8
18 25 3.5 12 .75 17 .79 20 1.3
19 19 1.9 13 .75 22 1.2 19 75
20 63 16 13 .71 234 74 18 61
21 78 11 46 47 64 5.3 17 .56
22 41 4.3 131 178 56 6.4 16 .53
23 36 2.8 26 3.1 24 1.9 18 .12
24 27 1.9 15 1.0 54 9.6 19 .80
25 110 79 15 .86 32 5.9 17 .65
26 35 5.7 15 .84 15 .91 16 50
27 15 1.3 32 3.4 15 .72 14 .46
28 14 1.1 42 4.5 15 .63 13 .41
29 54 16 22 1.3 36 12 12 .37
30 16 1.6 15 .78 25 3.7 10 36
31 --- --- 15 73 18 .99 --- ---
TOTAL ---  305.18 ---  597.33 --- 1634.74 --- 29.29

TOTAL LOAD: 2566.54 TONS .
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087138 MENOMONEE RIVER AT MILWAUKEE, WI

LOCATION,--Lat 43°01'28", long 87°57'36", in SE 1/4 W4 1/4 sec.36, T.7 N., R.21 E., Milwaukee County, Hydrologic
Unit 04040003, on left bank 10 ft (3.0 m) downstream from pedestrian walkway over the Menomonee River, 0.4 mi
(0.6 km) south of the main entrance to Milwaukee Road Train Yard located at 32nd Street, and 0.1 mi (0.2 km)
upstream from bridge at 35th Street, at Milwaukee.

DRAINAGE AREA.--134 mi2 (347 ka2).

PERIOD OF RECORD.--December 1981 to September 1982.

GAGE.--Vater-stage recorder. Datum of gage is 576.23 ft (175.635 m) National Geodetic Vertical Datum of 1929.

REMARKS. --Records are good. Stage-discharge relation may be affected by seiche from Lake Michigan.

EXTREMES OUTSIDE PERIOD OF RECORD.--High water of Jusy 13 1985 reached a stage of 13.16 ft (4.011 m), gresegt
datum, from high-water marks; discharge, 5,910 fe37/s (167 m3/s), from rating curve extended above 1,500 ft3/s

(42.5 m3/8) on basis of four step-backwater determinationa, Q10, Q50, Q100, Q500 obtained from City
of Milwaukee Flood Insurance Study.

EXTREMES FOR CURRENT YEAR.--Maximum discharge during period December 1981 to September 1982, 4,960 fe3/s (140 m3/s)
Aug. 2, 1982, gase height 12.02 ft (3.66% m), from rating curve extended as explained above; minimum discharge,
217 fe3/s (0.59 m3/s) Sept. 6, 8, 12, 13, 22, 23, 26-29, gage height, 2.21 ft (0.674 m).

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-~-discharge relation affected by ice Dec. 15, 16, 18, and Mar. 4.)

2.2 20 4.0 354
2.5 46 5.0 671
2.9 100 7.0 1,540
3.4 201 9.0 2,700

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 200 33 30 84 233 79 65 40 110 36
2 170 30 31 78 635 75 58 35 600 42
3 150 36 31 67 2150 74 53 36 110 31
4 150 33 31 66 998 74 49 56 224 27
5 120 32 30 63 752 77 46 33 74 24
6 98 38 2! 2 4 43 15 4 22
7 96 34 23 gi %8 %9 63 27 7 22
8 94 32 28 44 271 64 56 71 51 23
9 81 28 29 46 259 58 47 49 49 24
10 65 27 29 71 309 57 53 150 39 24
11 65 25 29 84 432 135 44 133 35 23
12 55 26 33 272 581 160 47 63 34 22
13 55 26 32 614 620 75 38 46 33 24
14 52 28 29 556 470 65 36 98 30 24
15 42 28 38 533 276 103 297 61 31 31
16 43 27 46 884 538 96 91 41 31 27
17 43 25 45 752 329 69 66 42 31 54
18 37 30 45 610 246 89 64 37 31 37
19 34 32 41 536 202 81 49 35 30 26
20 33 30 90 618 182 59 69 32 134 24
21 37 32 105 491 162 123 63 121 45 22
22 43 32 137 432 145 184 49 269 43 22
23 41 32 137 483 125 453 41 55 35 23
24 35 32 98 595 115 173 39 39 56 26
25 33 30 79 541 104 123 185 34 76 24
26 34 30 73 408 98 137 71 34 37 22
27 33 31 73 287 96 154 44 39 32 22
28 33 31 76 209 91 115 40 51 28 22
29 28 31 --- 178 87 110 84 34 68 22
30 28 32 --- 314 81 83 48 30 69 23
31 35 29 --- 287 --- 70 --- 29 36 ---

TOTAL 2063 942 1503 10315 11477 3358 199 2223 2303 79
MEAN 66.5 30.4 53.7 333 383 108 66.6 71.7 74.3 26.5
MAX 200 38 137 884 2150 453 297 274 600 54
MIN 28 25 28 44 81 57 36 29 28 22
CFSM .50 .23 .40 2.49 2.86 .81 .50 .54 .55 .20
IN. .57 .26 .42 2.86 3.19 .93 .55 .62 .64 .22



STREAMS TRIBUTARY TO LAKE MICHIGAN

04087140 MENOMONEE RIVER AT FALK CORP. AT 32ND STREET AT MILWAUKEE, WI

LOCATION. --LAT 43°01'35", long 87°57'14", in SW 1/4 sec.36, T.7 N., R.21 E., Milwaukee County, Hydrologic
Unit 04040003, at southwest corner Falk Corporation Property at 32nd Street, Milwaukee, and at mile 0.40
(0.64 km).

DRAINAGE AREA.--134 mi2 (347 km?).
PERIOD OF RECORD.--Deceamber 1974 to July 1977, June to September 1982.

PERION OF DAILY RECORD.~-
SUSPENDED-SEDIMENT DISCHARGE: March 1975 to June 1977, June to September 1982.

ISTRUMENTATION. --Automatic pumping saapler since June 1, 1982.

REMARKS . --Sediment records are fair. Mean suspended-sediment concentrations for more than 10 percent of the
year are estimated. Stream discharge was estimatel from measurements at this station and gage height
record for 04087138 Menomonee River at Milwaukee.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SUSPENDED SEDIMENT CONCENTRATIONS: Maximum daily mean, 596 mg/l June 16, 1975; minimum daily mean, 1 mg/l
Sept. 26, 1976. Maximum observed, 1,040 mg/l Mar. 12, 1976; minimum observed, 1 mg/1 on several days.
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 2,500 tons (2,270 tonnes) Mar. 22, 1975; minimun daily, 0.03
ton (0.03 tonne) Sept. 26, 1976.

EXTREMES FOR CURRENT YEAR.--
SUSPENDED SEDIMENT CONCENTRATIONS: Maximum daily mean, 216 mg/l Aug. 2; miniwum daily mean, 1 mg /1 June 14,
Sept. 20-23 and 27. Haximum observed, 683 mg/l Aug. 1; minimum observed, 1 mg/1l June 14, Sept. 20, 23.
SUSPENDED SEDIMENT DISCHARGE: Maximum daily, 542 tons (492 tonnes) Aug. 2; winimum daily 0.06 ton (0.05
tonne) 3ept. 21, 22,

SUSPENDED-SEDIMENT, JUNE TO SEPTEMBER 1982

MEAN MEAR MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN-

TRATION  LOADS  TRATION LOADS TRATION  LOADS  TRATION  LOAD3
DAY (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)

JUNE JULY AUGUST SEPTEMBER

1 3 1.4 14 1.5 15 81 11 1.1

2 8 1.3 12 1.2 216 542 10 1.3
3 9 1.3 14 1.6 81 25 7 .61
4 9 1.2 37 8.1 86 61 7 .50
5 10 1.2 13 1.2 25 5.2 7 .45
6 11 1.3 31 32 10 1.4 7 .41
7 24 4.3 63 60 4 .57 6 .37
8 8 1.3 25 4.9 8 1.2 6 .35
9 3 42 11 1.5 4 .56 5 .31
10 3 .43 27 29 2 .21 6 .36
11 4 45 42 16 3 .32 6 .38
12 9 1.2 21 3.7 6 .59 7 .40
13 5 54 10 1.3 8 .71 7 .43
14 1 .14 34 21 9 .70 6 .38
15 59 58 20 3.7 7 56 7 60
16 27 7.0 7 .83 5 .43 4 .30

17 11 2.0 12 1.4 6 .49 14 2.2
18 1 2.0 10 1.0 5 .45 8 .93
19 13 1.7 6 .54 5 .43 3 .18
20 20 6.4 5 .45 41 17 1 .07
21 35 6.0 17 23 23 2.8 1 .06
22 12 1.5 66 62 32 4.5 1 .06
23 5 .52 18 2.7 18 2.1 1 .08
24 2 .23 11 1.2 19 4.0 4 .28
25 58 53 9 .80 28 6.0 3 19
26 33 6.7 7 62 16 1.6 2 .10
27 9 1.1 15 2.0 10 .89 1 .06
28 9 .98 103 14 8 .62 1 .08
29 34 13 34 3.1 13 4.7 2 .12
30 22 2.9 9 .71 14 2.9 3 18
31 - - 7 .54 6 .55 --- -
TOTAL ---  179.51 ---  301.59 ---  770.48 --- 12.84

TOTAL LOAD: 1264 .42 TONS .
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04087160 KINNICKINNIC RIVER AT MILWAUKEE, WI

LOCATION, --Lat 42°59'88", long

87°55'13", 4in SE 1/4 NW 1/4 sec.8, T.6 N., R.22 E., Milwaukee County, Hydrologic

Unit 04040003, on left bank 50 ft (15 m) upstream from bridge on 7th Street, 0.3 mi (0.5 km) west of intersection
of Chicago and Northwestern Railroad and Interstate Highway 9%

(52.8 k).
PERIOD OF RECORD.--September 1976 to J

DRAINAGE AREA.--20.4 mi2

GAGE. --Water -stage recorder.

REMARKS . --Records fair to poor.

anuary 1983 (discontinued).

AVERAGE DISCHARGE.--6 years, 24.9 ft3/s (0.705 m3/s), 16.58 in/yr (421 mm/yr).

EXTREMES FOR
(6.684 m)
backwater
1.5 fe3/s

from floodmarks, from rat
EXTI}EMES FOR
gage height, 9.56 ft (2.917 m).

October to January 1983: Maximum
21.93 ft (6.684 m) from floodmarks,

CURRENT PERIOD.--Water year 1982:

PERIOD OF RECORD.--Maximum discharge, 4,400 ft3/s (125

ing cuve extended above 530 ft

k)

3/s) Dec.
/s (15.0 w

Maximum discharge, 2,360 fe3/s (66
6.91 ft (5.154 m) from rating curve extended as explained above; winimum, 1.5

Datum of gage is 576.08 fr (175.589 m), National Geodetic Vertical Datum of 1929.

%, 1982, gage height, 21.93 ft
/s) on basis of four step-

.8 m3/s) Au

g.. 2, gage height
£t3/s' (0.04 w3/s 8

/s) Sept. 8,

discharge during period, 4,400 ft3/s (125 m3/s) Dec. 2, gage height,
from riting curve_extended as explained above; maximum recorded gage height,

18.80 ftr (5.730 m) Dec. 2; minimum, 4.6 ft2/s (0.13 w3/s) Jan. 15, gage height, 9.73 fr (2.966 m).
REVISIONS.--The maximum dischatges for 1977-81 water years have been revised, as shown in the following table.
supersede figures published in the 1977-81 WDR reports.
Water Discharge Gage Height
Year Date (££3/s) (m3/s) (fe (m)
1977 July 18, 1977 3,670 104 19.97 6.087 from flood marks
1978 May 13, 1978 1,960 55.5 16.01 4.880
1979 Apr. 26,1979 2,220 62.9 16.59  5.057
1980 June 5, 1980 2,310 65.4 16.78 5.115
1981 July 13, 1981 2,580 73.1 17.38 5.297
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Jan. 4-26 and Feb. 1 to Mar. 3.)
9.7 4.0 11.0 69
9.9 8.3 11.5 130
10.2 20 12.0 235
10.5 35 13.0 605
16.0 1,960
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY OCT NOV DEC JAN FEB MAR APR MAY Jon JUL AUG SEP
1 41 8.5 44 9.9 7.4 25 17 9.4 12 7.4 35 11
2 16 9.2 18 7.2 7.6 23 171 8.6 11 7.1 272 15
3 12 10 14 8.2 7.6 16 321 9.4 10 8.9 18 8.2
4 18 15 25 8.6 7.2 43 67 10 11 12 60 8.3
5 63 19 12 8.2 7.2 16 30 13 11 6.0 13 8.2
] 77 11 11 8.2 6.4 14 45 12 9.9 39 11 7.9
7 15 9.2 10 8.2 7.0 12 26 10 11 77 11 7.5
8 12 8.5 10 7.6 7.0 12 22 10 13 11 11 5.7
9 11 8.6 9.9 7.2 7.0 13 32 8.1 12 9.9 9.5 8.1
10 11 9.1 11 6.8 7.2 26 49 8.7 13 39 8.3 9.0
11 9.6 9.3 11 6.4 7.8 27 63 42 13 28 8.4 9.3
12 9.6 9.3 9.0 6.6 8.2 141 54 34 14 10 8.7 9.4
13 10 9.2 8.6 6.8 9.0 241 42 11 12 11 9.1 9.2
14 118 8.5 9.2 7.0 19 69 24 11 13 20 9.0 7.6
15 26 7.9 10 7.0 18 49 20 22 135 21 8.2 8.0
16 16 8.7 7.9 6.6 21 170 213 13 12 12 9.5 6.6
17 311 9.7 8.6 7.4 20 56 40 9.8 9.7 9.8 9.9 22
18 94 9.6 8.6 8.0 19 49 24 25 11 8.5 9.1 9.7
19 24 31 8.6 8.0 34 39 21 13 8.0 8.7 9.6 6.6
20 19 45 9.5 8.2 28 82 19 11 36 9.0 40 6.9
21 20 13 9.7 7.8 33 41 16 35 29 50 8.8 7.0
22 17 9.8 11 8.4 33 39 15 56 11 153 19 6.9
23 14 10 11 7.4 28 38 14 149 7.5 14 13 11
24 12 13 8.4 7.4 22 47 13 16 7.9 10 24 7.0
25 11 9.7 8.0 7.4 18 25 12 13 143 9.6 21 6.5
26 12 277 7.9 7.2 19 19 13 33 17 11 8.1 6.7
27 12 30 7.6 8.1 20 15 11 37 7.8 17 8.2 7.0
28 11 15 7.3 7.9 22 14 11 16 8.8 11 1.4 6.9
29 11 11 7.9 7.6 - 15 11 15 13 8.7 19 7.3
30 11 11 8.1 7.9 --- 65 11 11 7.0 10 15 7.4
31 9.6 === 8.7 8.1 ~-- 24 - 11 Rl 9.8 9.3 ---
TOTAL 1053.8 655.8 351.5 237.3 450.6 1465 1427 683.0 629.6 659 .4 723.1 257.9
MEAN 34.0 21.9 11.3 11.3 16.1 47.3 47.6 22.0 21.0 21.3 23.3 8.60
MAX 311 277 44 A 34 241 321 149 143 153 272 22
MIN 9.6 7.9 7.3 7.3 6.4 12 11 8.1 7.0 6.0 7.4 5.7
CFSM 1.67 1.07 .55 .55 .79 2.32 2.33 1.08 1.03 1.04 1.14 .42
IN. 1.92 1.20 .64 .64 .82 2.67 2,60 1.25 1.15 1.20 1.32 .47
CAL YR 1981 TOTAL 9441.4 MEAN 25.9 MAX 425 MIN 5.0 CFSM 1.27 IN 17.22
WIR YR 1982 TOTAL 8594.0 MEAN 23.5 MAX 321 MIN 5.7 CFSM 1.15 N 15.67

determipations, Q10> Q50 QI00: Q500 obtained from city of Milwaukee Flood Insurance Study: minimum,
(0.04 m3/s) Sept. 8, 1982, gage height, 9.57 fr (2.917 m).

They
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087204 OAK CREEK AT SOUTH MILWAUKEE, WI
LOCATION.--Lat 42°55'30", long 87°52'12", in MWW 1/4 sec.2, T.5 N., R.22 E., Milwaukee County, Hydrologic Unit
04040002, on left bank 25 ft (8.0 m) downstream from 15th Avenue bridge in South Milwaukee and 2.8 mi (4.5 ¥m)
upstream from mouth.
DRAINAGE AREA.--25.0 mi? (64.8 km?).
PERIOD OF RECORD.--October 1963 to curreut year.
REVISED RECORDS.--WDR WI-80-1: 1979 (average discharge).

GAGE. --Water -stage recorder and crest-stage gage. Datum of gage is 631.40 ft (192.451 m) National Geodetic
Vertical Datum of 1929.

REMARKS . -~Records good except those for winter period, which are fair. Low flows may occasiounally be affected
by construction and activity at gravel pit upstream.

AVERAGE DISCHARGE,--19 years, 21.2 ft3/s (0.600 a3/s) 11.52 in/yr (293 wm/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,020 ft3/s (28.9 a3/s) Sept. 13, 1978, gage hel§h':, 8,19 ft
§§}496 m); maximum gage height, 8.23 ft (2.508 m) Sept. 18, 1972; no flow Jan. 8-13, 15-I18, 27-3I, Feb. 6-8,
7.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 250 f£t3/s (7.08 m3/s) and maximum (¥):

DATE TIME QISCHARGE GAGE HEIGHT DATE TIME gISCHARGE GAGE HEIGHT
(£t3/8)  (m>/s) (ft) (m) (££3/8) (m3/s) (£t) (m)
Oct. 18 0445 292 8.27 6.05 1.844 Adpr. 3 0715 *492 13.9 *7.21  2.198
Mar. 13 1800 398 1.3 6.74  2.054 Apr. 16 1825 278 7.87 5.95 1,814
Mar. 14 1530 350 9.91 6.43  1.960 Aug. 1 1905 297 8.41 6.08 1.853
Mar. 16 1845 386 10.9 6.67 2.033

minimum, 1.2 f£t3/s (0.034 m3/s) Sept. 13, 14, and 30, gage height, 2.28 ft (0.695 m).

RATING TABLE (gage height, in feet, and discharge, in cubic feet per secoud).
(Stage-discharge relat%on affected by ice Jan. 9-14, 16, 23-26, Feb. 1-12.)

2.2 0.75 3.0 36

2.3 1.5 4.0 90

2.4 3.4 5.0 162

2.5 6.3 6.0 285

2.6 10 7.0 450

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JuN JuL AUG SEP
1 195 8.7 46 3.7 2.7 18 32 9.2 10 3.0 25 2.6
2 66 8.7 42 3.5 2.7 18 82 8.6 7.8 2.8 45 2.0
3 41 8.5 26 3.8 2.7 18 416 8.2 7.1 4.1 25 1.9
4 32 10 27 3.9 2.7 16 159 8.0 6.4 4.6 16 1.7
5 27 14 22 3.9 2.6 13 82 8.6 6.1 4.1 8.1 1.7
6 30 1 17 3.9 2.6 11 50 8.1 5.5 4.7 5.2 1.6
7 22 8.7 16 3.7 2.5 9.8 49 7.3 6.2 30 4.3 1.6
8 15 7.9 15 3.4 2.5 11 45 6.8 5.2 8.1 4.1 1.5
9 13 7.5 13 3.3 2.4 8.1 49 6.7 4.6 3.5 3.3 1.6
10 11 7.0 1 3.1 2.3 9.2 85 6.1 4.0 23 3.1 1.6
11 9.4 6.7 9.4 3.0 2.1 10 114 10 3.6 7.2 2.9 1.6
12 9.0 6.4 8.1 3.0 1.9 27 99 51 3.2 4.3 2.9 1.4
13 8.3 6.2 7.8 3.0 1.8 212 76 17 3.2 4.5 3.0 1.4
14 39 6.1 8.0 3.0 1.9 285 48 12 3.0 8.4 3.1 1.4
15 56 5.9 7.5 3.0 2.9 212 36 9.7 33 9.0 3.0 1.6
16 26 5.9 6.5 2.9 3.4 303 154 18 31 4.6 3,0 1.6
17 66 6.0 5.6 2.9 3.7 261 114 11 9.3 4.0 32 2.9
18 207 5.7 5.2 2.9 3.6 149 54 9.4 6.2 3.6 3.1 3.4
19 67 11 4.6 2.8 3.6 138 38 10 5.3 3.6 4.5 2.6
20 41 29 4.4 2.8 6.4 176 32 7.4 8.2 3.7 3.2 1.9
21 31 19 4.4 3.2 6.4 121 24 9.7 10 14 2.4 1.6
22 25 11 4.8 3.0 9.6 92 20 36 8.3 37 3.0 1.7
23 20 9.4 4.9 2.9 14 2 17 116 4.9 7.0 2.2 1.7
24 16 13 4.3 2.9 27 99 15 49 3.8 4.5 26 1.6
25 14 12 4.1 2.9 26 70 14 27 29 3.9 6.9 1.7
26 13 69 4.2 2.9 22 46 14 23 31 3.8 3.2 1.6
27 13 112 4.3 2.9 18 32 13 37 8.9 4.7 2.6 1.6
28 12 42 4.0 2.8 16 25 12 33 5.3 6.4 3.2 1.5
29 11 26 3.6 2.8 -— 23 1 22 5.0 4.4 4.1 1.4
30 10 20 3.4 2.7 —- 48 10 17 4.3 3.8 3.5 1.5
31 9.4 --- 3.8 2.7 —- 53 - 15 -—- 3.4 3.0 .-
TOTAL  1155.1 514.3 347.9 97.2 196.0  2605.1 1964 617.8 279.4 233.7 231,1 53.5
MEAN 37.3 17.1 1.2 3.14 7.00 84.0 65.5 19.9 9.31 7.54 7.45 1.78
MAX 207 112 46 3.9 27 303 416 116 33 37 45 3.4
MIN 8.3 5.7 3.4 2.7 1.8 8.1 10 6.1 3.0 2.8 2.2 1.4
CFSM 1.49 .68 .45 .13 .28 3.36 2.62 .80 .37 .30 .30 .07
IN. 1.72 .77 .52 .14 .29 3.88 2.92 .92 42 .35 .34 .08
CAL YR 1981 TOTAL 7124.08 MEAN 19.5 MAX 329 MIN .78 CFSM .78 IN 10.60

WIR YR 1982 TOTAL 8295.10 MEAN 22.7 MAX 416 MIN 1.4 CFSM .91 IN 12.34



STREAMS TRIBUTARY TO LAKE MICHIGAN
04087220 ROOT RIVER NEAR FRANKLIN, WL
LOCATION.--Lat 42°52'25", long 87°59'45", in SE 1/4 sec.22, T.5 N., R.21 E., Milwaukee County, Hydrologic Unit
04040002, on ri ht bank 400 fe (120 m) upstreanm from State Highway 100, %1 mi (3.4 km) upstream from Root
River Canal mi (3.9 km) southeast of Franklin, 5.5 mi (8.8 km) southeast of Hales Corners, and about
24 mi (39 km) upstream from mouth.
DRAINAGE AREA.--49.2 mi? (127.4 ka?).
PERIOD OF RECORD.~-October 1963 to current year.
REVISED RECORD.--WDR WI-81-1: Drainage area.
GAGE. --Water-stage recorder. Datum of gage is 674.5 ft (205.6 m) National Geodetic Vertical Datum of 1929.
REMARKS . --Records fair. Flow affected by urbanization in the drainage basin.
AVERAGE DISCHARGE.--19 years, 43.8 ft3/s (1.240 m3/8), 12.09 in/yr (307 mm/yr).

EXTREMES FOR PERIOD OF RECORD. :-Maximum dl charge, 3, 700 fe3/s (105 m3/s) Apr. 21, 1973, gage height, 9.31 ft
(2.838 m); minimum, 0.38 fta/s (0.011 m /s) %ug , 1971, gage height, 1.45 ft . 442 m) .

EXTREMES OUTSIDE OF P RIOD OF RECORD.-~Flood of Mar. 30, 1960, reachg a stage of 9.57 ft (2.917 m), discharge
5,130 ft?/s (145 m3/s), from rating curve extended above 2,000 ft3/s
measurement of peak flow.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 350 ft3/s (9.91 n3/s) and maximum (*):

DATE TIME QISCHAch GAGE HEIGHT DATE TIME RISCHAch GAGE HEIGHT
(£t2/s) (m>/s) (ft) (m) (ft/s) (m3/s) (fe) (m)
Oct. 1 0130 463 13.1 7.25 2.210 Mar. 14 0430 *556 15.7 *7.89 2.405
Oct. 18 1600 464 13.1 7.26 2,213 Apr. 3 1730 528 15.0 7.71 2.350
Nov. 27 0915 395 11.2 6.71 2.045 Apr. 16 2100 436 12.3 7.05 2.149

minimum discharge, 6.0 ft3/s (0.170 w3/s) Jan. 18-27, Jan. 31 to Feb. 16.

RATING TABLE (gage height, in feet, and dischar%e, in cubic feet per second).
(Stage-d%scharge relation affected by ice Dec. 10-12, 15-20, Dec. 27 to

Mar. 12

1.8 6.5 4.0 146
1.9 9.5 4.5 181
2.0 14 5.0 220
2.2 26 6.0 315
2.5 52 7.0 430
3.0 86 8.0 572
3.5 116

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN

3

(56. mgls) on basis of contracted-opening

VALUES

DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 341 16 64 8.0 6.0 23 66 25 15 12 11 14

2 107 15 70 8.6 6.0 25 130 23 14 11 184 15

3 51 14 43 8.6 6.0 35 496 22 14 11 58 15

4 41 14 , 4l 9.0 6.0 30 422 21 13 26 52 13

5 36 15 37 8.6 6.0 27 230 21 12 13 28 13

6 115 15 30 8.4 6.0 25 188 22 1 18 12

7 58 13 29 8.4 6.0 23 110 20 16 112 17 12

8 36 13 28 8.4 6.0 36 87 19 14 35 17 13

9 29 11 23 8.2 6.0 26 86 18 12 15 14 13
10 24 11 22 8.0 6.0 22 139 20 1 13 13 12
11 22 10 19 7.2 6.0 18 229 22 10 53 13 12
12 20 10 17 6.8 6.0 21 273 69 9.6 17 13 12
13 18 10 15 6.6 6.0 359 245 29 12 12 13 12
14 51 10 15 6.6 6.0 520 132 21 27 12 13 13
15 135 9.5 14 6.6 6.0 442 85 22 66 25 13 13
16 47 9.5 13 6.4 6.0 460 257 31 49 13 13 13
17 71 9.5 12 6.4 6.4 468 312 18 16 12 12 14
18 419 9.3 12 6.0 9.0 308 145 17 15 10 12 16
19 221 11 11 6.0 17 267 93 29 14 9.4 12 15
20 91 25 10 6.0 15 297 72 16 13 8.8 10 13
21 54 21 10 6.0 17 264 56 18 42 8.7 14 13
22 46 14 11 6.0 20 213 47 73 20 174 13 14
23 36 12 11 6.0 28 243 41 178 15 126 13 14
24 30 14 10 6.0 39 286 36 58 12 27 14 15
25 26 14 9.6 6.0 32 217 33 34 27 17 32 15
26 24 85 9.5 6.0 28 124 31 35 99 14 19 15
27 23 325 9.2 6.0 25 77 30 36 20 14 16 15
28 20 99 9.0 6.2 22 59 27 28 15 16 15 15
29 19 52 9.0 6.4 - 53 26 23 14 13 14 14
30 18 40 8.8 6.4 - 98 26 18 14 12 18 15
31 17 -—-- 8.4 6.0 --- 127 --- 16 -—- 11 14 ---
TOTAL 2246 926.8 630.5 215.8 354.4 5193 4150 1002 642.6 863.9 718 410
MEAN 72.5 30.9 20.3 6.96 12.7 168 138 32.3 21.4 27.9 23.2 13.7
MAX 419 325 70 9.0 39 520 496 178 99 174 184 16
MIN 17 9.3 8. 6.0 6.0 18 26 16 9.6 8.7 10 12
CFsSM 1.47 .63 .41 .14 .26 3.42 2.81 .66 b4 .57 .47 .28
IN. 1.70 .70 .48 .16 .27 3.93 3.14 76 49 .65 .54 .31

CAL YR 1981 TOTAL 15325.7 MEAN 42.0 MAX 937 MIN 2.0 CFSM .85 IN 11.59
WIR YR 1982 TOTAL 17353.0 MEAN 47.5 MAX 520 MIN 6.0 CFsM .97 IN 13.12

NOTE.--No gage-height record Jan. 11 to Feb. 17.
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087233 ROOT RIVER CANAL NEAR FRANKLIN, WL

LOCATION.--Lat 42°48'55", long 87°59'40", in SE 1/4 sec.10, T.4 N., R.21 E., Racine County, Hydrologic Unit

04040002, on right bank 10 fr (3 m) downstream from highway bridge 3.5 mi (5.6 km) upsiream from mouch, 5.5

mi (8.8 km) southeast of intersection U.S. 45 and State Highway 100 in Franklin, and 8.7 mi (14.0 km) southeast

of Hales Cormers.
DRAINAGE AREA.--57.0 miZ (147.6 km?).
PERIOD OF RECORD.--October 1963 to current year.
REVISED RECORD.--WDR WI-80-1: Drainage area.
GAGE.--Water-stage recorder. Altitude of gage is 670 ft (204 m), from topographic map.
REMARKS. --Records fair except for periods of ice effect and missing record, which are poor.
AVERAGE DISCHARGE.--19 years, 45.1 £ft3/s (1.277 m3/s), 10.74 in/yr (273 mm/yr).

fe3/s (40.8 m3/s) Mar. 4, 1974, gage height, 9.88 £t
19, 1963, result of freezeup.

500 ft3/s (14.2 n3/s) and maximum (*):

EXTREMES FOR PERIOD OF RECORD.“M&Xigum dischargg, 1,440
(3.011 m); minimum daily, 0.40 ft3/s (0.011 m®/s) Dec.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of

DATE TIME RLSCHARGE GAGE HEIGHT DATE TIME QLSCHARGE GAGE HEIGHT
(£t3/s)  (m3/s) (fr) (m) (£t3/8)  (m3/s) (ft) (m)
Mar. 16 1545 *765 21.7 *9.10  2.774 July 23 0445 552 15.6 8.33  2.539
Apr. 3 2315 638 18.1 8.67 2.643
ninimum daily discharge, 2.2 ft3/s (0.062 m3/s) Sept. 4, 6, 8, 10.

RATING TABLE (gage height, in feet, and discharée, in cubic feet per second).
(Shifting-control method used Oct. 1-24, Apr. 12-27

, and July 16-22; sta§7-

discharge relation affected by ice Dec. 27, 28, Dec. 31 to Jan. 9, Feb.

to Mar. 12.)
3

9
0
1
4
0
0

WD N

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR
MEAN VALUES

DAY ocT NOV DEC JAN
1 122 19 75 8.0
2 75 18 83 8.2
3 48 17 61 8.4
4 37 17 54 8.6
5 31 18 48 8.4
6 26 17 42 8.0
7 21 15 41 8.0
8 18 14 37 7.8
9 16 13 32 7.8
10 15 12 '29 7.6
11 13 12 26 1.4
12 12 12 23 6.8
13 11 i1 21 6.4
14 25 11 21 6.2
15 61 11 19 6.2
16 41 i1 18 6.0
17 68 11 16 6.0
18 272 10 15 5.8
19 176 i1 13 5.8
20 108 21 13 5.6
21 74 19 15 5.6
22 62 15 15 5.6
23 49 14 14 5.6
24 39 23 12 5.6
25 34 23 12 5.6
26 31 59 11 5.6
27 27 184 10 5.6
28 24 110 9.0 5.8
29 23 72 8.7 6.0
30 22 54 8.6 6.2
31 20 - 8.4 6.0
TOTAL 1601 854 810.7 206.2
MEAN 51.6 28.5 26.2 6.65
MAX 272 184 83 8.6
MIN 11 10 8.4 5.6
CFSM W91 .50 46 .12
IN. 1.04 .56 .53 .13
CAL YR 1981 TOTAL 14497.3 MEAN 39.7
WIR YR 1982 TOTAL 19977.2 MEAN 54.7

NOTE. --No gage-height record Jan. 10 to Feb. 16, Apr. 5-11, 21, 22, Apr. 27 to May 27, June 1 to July 16.
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087240 ROOT RIVER AT RACINE, WI
LOCATION. --Lat 42°45'05", long 87°49'25", in NE 1/4 sec.6, T.3 N., R.23 E., Racine County Hydrolo§ic Unit
04040002, on left bank 30 %t (9 m) downstream from State Highway 38 bridge in Racine, 350" ft (110 m)
dowastream from Horlick Dam, and 5.2 mi (8.4 km) upstream from mouth.
DRAINAGE AREA.--190 mi? (492 m2).
PERIOD OF RECORD.--August 1963 to current year.
REVISED RECORD.--WDR WI-80-1: Orainage area.

GAGE. --Water stage recorder. Altitude of gage is 610 ft (187 m), from topographic map. Prior to Feb. 5, 1964

nonrecording gage on bridge 30 ft (9 m) upstream.
REMARKS . --Records good except for ice-affected or missing record, which are fair.

AVERAGE DISCHARGE.--19 years, 148 ft3/s (4.191 m3/s), 10.58 in/yr (269 mm/yr).

>

EXTREMES FOR PERIOD OF RECORD.:-Maximum discharge, 4,500 £e3/s (127 wd/s) Mar. 5, 1974, gage he% ht, 8.54 ft
535903 m); minimum, 0.90 £t3/s (0.025 w’/s) Jan. 17, 1977; minimum daily, 1.0 ft3/s (0.028 m3/s) July 17,
EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 £3/s (14.2 a3/s) and maximum (*):
DATE TIME DLSCHARGE GAGE HEIGHT DATE TIME RLSCHARGE GAGE HEIGHT
(ft3/s) (m’/s) () (m) (£e2/8)  (n@/s) (£t) (m)
Oct. 2 1330 582 16.5 4.01 1.222 Apr. 13 0200 924 26.2 4.48 1.366
Oct. 20 1615 696 19.7 4.18 1.274 Apr. 18 0830 916 25.9 4.47 1.362
Mar. 18 0245 *1,940 54.9 *5.66  1.725 July 22 1230 1,500 42.5 5.17 1.576
Apr. 4 2215 1,760 49.8 5.46  1.664
ninimun discharge, 15 ft3/s (0.425 w3/s) Feb. 12, gage height, 2.30 £t (0.701 m).
RATING TABLE (gage height, in feet, and discharﬁe, in cubic _feet Eer second) .
(Stage-discharge relatfon’ affected by ice Dec. 16-19, Jan. 7-12, 16-19, 26,
27, and Feb. 6-12.)
2.3 15 3.5 300
2.5 33 4.0 575
2.7 60 5.0 1,350
3.0 135 6.0 2,250
OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY oCT Nov DEC JAN FEB MAR APR MAY JuN JuL AUG SEP
1 563 66 180 25 16 71 502 117 130 52 99 34
2 568 62 234 25 16 77 414 114 120 56 177 34
3 435 59 215 25 16 82 1010 111 120 72 294 33
4 206 58 177 26 16 80 1510 94 110 78 206 30
5 163 59 163 23 16 74 1650 83 100 68 208 27
6 138 59 142 23 16 73 1100 83 100 100 170 25
7 183 58 126 23 16 72 747 82 90 230 135 23
8 131 54 119 23 16 80 567 77 68 210 114 21
9 99 49 106 22 16 61 504 76 72 140 97 20
10 85 47 81 21 16 52 596 70 78 150 77 22
11 75 44 75 19 16 51 727 70 62 110 65 21
12 67 43 69 18 16 60 844 230 52 84 61 20
13 60 42 70 17 16 314 882 150 58 90 54 19
14 62 41 59 17 16 681 754 110 78 140 52 17
15 155 39 44 17 16 1190 553 150 140 300 50 17
16 214 38 43 17 16 1700 515 110 130 180 44 19
17 154 38 40 17 16 1740 698 110 62 150 38 19
18 414 37 37 16 16 1870 863 180 56 120 35 21
19 554 37 35 16 16 1710 602 160 54 100 33 20
20 659 51 34 16 18 1520 386 110 52 71 32 19
21 420 71 34 16 22 1290 301 130 70 55 30 18
22 222 67 33 16 31 1190 240 240 56 886 28 17
23 183 54 34 16 47 1050 212 480 50 745 27 16
24 151 52 34 16 64 963 181 300 56 683 40 17
25 132 60 32 16 75 929 169 240 110 640 44 18
26 115 88 30 16 75 830 152 220 160 382 58 20
27 108 309 30 16 71 611 143 240 90 236 49 20
28 99 442 30 16 68 425 135 230 78 202 40 20
29 83 366 28 17 - 352 125 200 74 174 36 20
30 78 194 25 17 --- 353 120 170 58 142 34 20
31 73 .-- 24 16 - 488 --- 150 --- 116 33 ---
TOTAL 6649 2684 2383 584 775 20039 17202 4887 2534 6762 2460 647
MEAN 214 89.5 76.9 18.8 27.7 646 573 158 84.5 218 79.4 21.6
MAX 659 442 234 26 75 1870 1650 480 160 836 294 34
MIN 60 37 24 16 16 51 120 70 50 52 27 16
CFSM 1.13 A7 AL .10 .15 3.40 3.02 .83 45 1.15 42 .11
IN. 1.30 .53 A7 W11 .15 3.92 3.37 .96 .50 1.32 48 .13
CAL YR 1981 TOTAL 42720.7 MEAN 117 MAX 1240 MIN 6.1 CFSM .62 IN 8.36
WIR YR 1982 TOTAL 67606.0 MEAN 185 MAX 1870 MIN 16 CFSM .97 IN 13.24

NOTE.--No gage-height record May 24 to July 20.
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04087257 PIKE RIVER NEAR RACINE, WL

LOCATION.--Lat 42°38'49", long 87°51'38", in SE 1/4 NE 1/4 sec.1l, T.2 N., R.22 E., Kenosha County, Hydrologic
Unit 04040002, on right bank just downstream from unnamed tributary, 1.7 mi (2.7 k) downstream from Pike
Creek, 6.8 mi (10.9 km) southwest of Racine Post Office and 9.0 mi (14.5 km) upstream from mouth.

DRAINAGE AREA.--38.5 mi2 (99.7 km2).

PERIOD OF RECORD.--October 1971 to current year.

REVISED RECORDS.--WDR WI-76-1: 1975. WDR WI-80-1: Drainage area.
GAGE. --Water -stage recorder and crest-stage gage. Datum of gage is 620.09 ft (189.003 m) above mean sea level

{Southeastern Wisconsin Regional Planning Commission).

REMARKS. --Records good except those for winter periods, which are fair. Low flows considerably affected by
effluent discharge in upper portion of basin, and by occasional regulation of small recreation dam 1.1 mi
(1.8 km) upstream.

AVERAGE DISCHARGE.--11 years, 35.7 ft3/s (1.011 m3/s), 11.10 in/yr (282 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maxipum dischargg, 1,480 ft3/s (61.9 w3/s) Mar. 4, 1976, gage height, 8.15 fc
(2.484 m); minimum daily, 0.35 fe3/s (0.010 m3/s) Sept. 28, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 674 ft3/s (19.086 m3/s) July 22, %age height, 6.32 ft (1.970 m);

maximum gage height, 6.73 ft (2.098 m) Mar. 13, backwater from ice; minimum d
gage height, 1.72 ft (0.537 m) June 5, probable regulation.

RATING TABLES (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 15 to Mar. 15.)

Oct. 1 to Mar. 13 Mar. 13 to Sept. 30

1.7 2.0 2.7 57 1.7 2.0 3.5 145

1.8 4.5 3.0 85 1.8 3.5 4.0 213

1.9 7.5 3.5 150 1.9 7.0 5.0 379

2.1 17 4.0 236 2.1 15.6 6.0 595

2.4 35 6.0 638 2.4 34 7.0 842
2.7 57 7.5 970
3.0 86

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR

scharge, 2.1 ft3/s (0.059 m3/s),

MEAN VALUES
DAY OCT NOV DEC JAN FEB MAR APR MAY JuN JuL AUG SEP
1 55 17 64 5.8 4.2 4.6 61 17 21 8.3 12 3.8
2 43 18 59 5.6 4.2 4.8 72 16 21 9.1 86 4.0
3 36 25 46 5.2 4.1 4.8 339 16 20 172 25 4.6
& 31 24 47 4.9 4.0 4.7 173 16 18 136 74 5.1
5 22 24 41 4.6 4.0 4.6 127 17 9 56 43 5.0
6 32 2% 37 4.5 4.0 4.5 81 16 18 41 27 4.6
7 16 22 36 4.5 4.0 4.5 82 14 13 98 22 4.2
8 24 15 33 4.5 3.9 4.5 77 6.7 13 57 23 4.1
9 24 11 30 4.5 3.9 4.6 95 8.5 14 29 18 4.4
10 20 16 27 4.5 3.9 4.8 144 12 14 30 15 4.4
11 18 25 26 4.4 3.9 5.0 165 12 8.9 25 14 8.8
12 17 71 22 4k 3.9 9.0 147 41 6.7 22 13 6.1
13 18 13 21 4.4 4.0 20 17 14 7.1 15 12 3.9
14 33 15 21 P 4.0 50 76 9.9 7.4 17 9.8 4.3
15 51 17 19 4.4 4.1 204 60 12 28 51 8.7 5.2
16 24 19 17 4.3 4.1 331 132 11 25 23 8.8 5.6
17 46 19 16 4.3 4.1 229 153 1 10 36 9.6 5.2
18 129 18 14 4.3 4.3 158 91 14 10 16 9.1 5.4
19 54 18 12 4.2 4.3 143 67 14 15 14 8.7 5.0
20 54 52 11 4.2 4.3 241 55 8.7 12 14 8.4 4.8
21 46 30 10 4.2 4.4 187 46 17 1 13 5.5 4.5
22 33 23 10 4.1 4.4 138 41 46 10 388 3.8 A
23 41 21 10 41 4.6 121 36 119 10 i78 4.7 4.7
25 29 36 9.6 4.1 4.6 124 31 60 11 69 6.7 4.8
25 23 32 9.2 4.0 4.5 99 28 42 27 45 18 4.5
26 33 58 9.0 4.0 4.4 71 27 36 43 33 7.0 4.2
27 25 85 9.0 4.0 4k 53 25 40 21 27 7.0 4.0
28 23 50 8.4 4.0 4.4 47 23 36 18 23 5.4 3.9
29 21 40 7.6 4.0 - 46 22 20 17 15 3.7 3.8
30 20 36 6.6 4.2 - 74 7 26 10 10 38 3.7
31 18 ot 6.0 4.2 - 88 —- 21 - 11 3.8 PO
TOTAL 1059 826 694.4  136.8  116.9  2484.4 2614  749.8  469.0 1681.4  516.5  141.0
MEAN 34.2 27.5 22.4 4.41 4.18 80.1 87.1 24.2 15.6 54.2 16.7 4.70
MAX 129 85 64 5.8 4.6 331 339 119 43 388 86 8.8
MIN 16 1 6.0 4.0 3.9 4.5 21 6.7 6.7 8.3 3.7 3.7
CFSM .89 71 .58 .12 .11 2.08 2.26 .63 .41 1.41 .43 12
IN. 1.02 .80 .67 13 11 2.40 2.53 .72 .45 1.62 .50 14
CAL YR 1981 TOTAL 10874.6 MEAN 29.8 MAX 516 MIN 3.5 CFSM .77 1IN 10.51
WIR YR 1982 TOTAL 11487.2 MEAN 31.5 MAX 388 MIN 3.7 CFSM .82 IN 11.10
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ST. CROLX RIVER BASIN
05331756 ST. CROLX RIVER NEAR DAIRYLAND, WI
LOCATION. --Lat 46°11'32", long 92°04'16", in NE 1/4 SE 1/4 sec.23, T.43 N., R.14 W., Douglas County, Hydrologic
Uanit 07030001, St. Croix National Scenic Riverway, at bridge on County Trunk Highway T 4.3 ami (6.9 km)
southeast of Dalryland.
DRAINAGE AREA.--463 mi2 (2,276 kn2).

PERIOD OF RECORD.--April 1975 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

OXYGEN,  COLI- STREP-
SPE- DIS- FORM, TOCOCCI  ALKA- CHLO-
STREAM-  CIFIC SOLVED  FECAL, FECAL, LINITY RIDE,
FLOW, CON- OXYGEN,  (PER- 0.7 KF AGAR LAB DIS~
INSTAN-  DUCT- PH TEMPER - DIS- CENT UM-MF  (COLS. (MG/L SOLVED
TIME  TANEOU. ANCE ATURE SOLVED  SATUR- (COLS.; PER AS (MG/L
DATE (CFS)  (UMHOS) (UNITS) (DEG C) (MG/L) ATION) 100 ML) 100 ML) CACO3) AS CL)
APR , 1982
15... 1730 1510 56 7.1 4.5 12.0 96 K5 790 20 .9
AUG
2... 1340 189 98 8.2 20.0 9.3 106 83 K1400 47 1.1
NITRO- SEDI- SED.
NITRO-  NITRO- NITRO- GEN,AM- PHOS - MENT, SUSP.
GEN, GEN, GEN, MONIA + NITRO- PHOS- PHORUS, CARBON,  SEDI- DIS- SIEVE
NITRITE AMMONIA ORGANIC ORGANIC GEN PHORUS, DIS- ORGANIC MENT,  CHARGE, DIAM.
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED  TOTAL sUS- SUS-" % FINER
(MG/L (MG /L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED  PENDED THAN
DATE AS N) AS N) AS N) AS N) AS N) AS P) AS P) AS C) (MG/L) (T/DAY) .062 MM
APR , 1982
A15